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?REFACE

Introduction

This is a program written expliCitly for low-achieving mathematic's
students at the 7th and 8th grade leVels. The,material Closely parallels the
new SMSG Secondary School Mathematic project. The same major topics found
in the regular edition are presented, but without the depth and the verbaliza-
tion of structural ideas.

The program is based on an earlier project the results of which are
reported in SMSG Reports Numbers 6 nd 7. It has been tried with.low-
achieving junior high school studen s including classes of students from
,minority groups .

":--,.Characteristics of Low-Achieving Students

Observation of typiAl-,Qa2Wats who fall into category of low-.
achieving math studentA leads to 6'6'14;tiiii-ats4mions regarding the pre-.
conditioning these students have experienced.

First, it is likely that they have a poor image of themselves as students
in general and of mathematics in particular, partly as a result of a history
of.failure. It is essential...that the s4 tudent's aelf-image improve if he is to
learn. The text materidl attempts to provide'built-in success through the use., cfolevelopmental class discussion eXercises and pre-tests. For effective use,
the feaChemust exhaust every.opio#unity to ensure the student's success.
The pretests give thestUdenf'tte opportunity V make high scores on the,
tests. The teaciWiltaiid to reward the studen'Ogith'dppropriately high
grades whenever possible.

r
Second, these students may be preoccupied with their own emotional or

physical problems, and these may very well contribute to their disorganization.
Additional organizational demands such as having books, pencils, homework, etq.,
are often unrealistic expectations. Many times the best that can be hoped foi'
is that the student gets to class more or less on time. The teacher should be
prepared to supply students with pencils as needed without penalty.

In oe to minimize the demands on the student, a lesson a day is handed
Qut'to b'e filed in their notebooks and kept in class. All work is to be done
in class. This relieves the student of the turden of remembering his text
and/or homework and assures him of a source of help when he needs it. Each
page of a lesson is numbered with the same number followed by a letter. For
example, Chapter 1, Lesson 1, consists of pages 1-1, 1 -la, 1 -lb. Lesson 2 is
numbered 1-2, 1-2a, 1-2b, and 1-2e. All the pages of a lesson
are to be handed out at the s, .e. 4

Third, it is probable that these students have been*denied the opportunity
to attempt more conceptual mathematics because of a lack of computational
skills. Typically, they have teen subjected to a-rote drill approach in an
effort to strengthen these skills., Often,this has the effect of increasingly
boring the student and reinforcing his negative attitude toward mathematics.
An effort has teen made to relieve the student of much computation through
extensive use of tables. It is felt tharthis will allow the student to focus

'upon learning concepts and that this will to a more interesting and rewarding

-



approach. There is some indication that through repeated use of tables the
student does, in fact, improve his computation skills without the routine of

excessive drill.

1

at

Fourth, these students characteristically exhibit a short attention span

and a short interest span. n some cases this is a reflection of poor reading

skills. This problem is de t with,by the format of each lesson. Typically,

there is a short introduction followed by a developTental class discussion

exercise. These exercises must be discussed,with s4Lmuch student involvement

as possible. Rejection of a student's incorrect response only reinforces his

unwillingness to involve himself in mathematics. Lectdre methods.of presen-

tation are definitely not recommended, as this method provides the student

with a built-in mental escape. Even though it is difficult to achieve,

student involvement is the key.

Class discussion is followed by an exercise 'set. The teacher is cautioned

not to "abandon" the class at this time. Rather, the teacher shdtld circulate

about the class making available all individual help necessary. Having correct

answers in the book is regarded'as evidence of success and a source of pride.

The teacher is urged to capitalize on this by ensuring that the student gets
correct answers even though initially the teacher may have to supply the

answer. As the student's self- assurance improves, he becomes more willing to

risk answers of his own. Even then he may need frequent reassurance. "Is

this right?" is an often repeated question. Always give the student all the

encouragement he needs.
, ,

Every effort has been madt to keep the reaaing shoyt and at realistic

levels. Eyen so the teacher should be prepared to read material to certain

students.

MIT

0

Tests

At the end of each chapter there are three tests. The first, a pre -test

'...4.,Atended as A teaching device. Each item is referenced to a'section =They

in th4"dhapter just.cqmpleted. Answers are found-in this commentary. The

student is instructed to re-read the se.ctiots corresponding to incorrect items.
If he still needs assistance he is further instructed to "ask his teacher".

Students soon learn 0000 good understanding of the pre-test items is almost

a guarantee of success the test following. Some pre-tests are lengthy and

may take more than one period.

The chapter test following the pre- est is intended for student evalua-

tion. In most cases it is identical to r closely resembles the pre-test.'

This is intentional as it provides the s dent with the opportunity to receive

a creditable grade as a tangible reward f r his efforts.

The student should be permitted, to use his tables for all work including

the pre-tests and chapter tests.

After thechapter test there is a short review test of selected previods

topics. Answers are given Pllowing this "Check Your Memory: Self-Test". The

student should grade himself. No additional review is recommendood.

Because sections from earli.er'enpteYs.are reviewed, the teacher should
.make sure that when each chapter is finished it,e text is ineluded in the

.clashvom literary For;Instnee students working in,,Chlptet 13 should have

the complete texts of Chanters through La_readily



Classroom Routine

These students show evidence that they are more comfortable if a set
classroom routine is followed daily. A suggested routine is as follows.

1. Pass out student notebooks.
2. Pass Out the daily'lesson.
3. Supply pencils as needed.
4. Begin the lesson.
5. Take as much time as required on Class Discussion.
6. Have students do the exercises. Make yourself available

fdr individual help during this time.
7. Collect notebooks which are retained in the classroom.

Materials and Supplies
A

1. The material should be reproduced on three-hole punched paper for easy
filing ±n student notebooks.

2. A three-ring .looseleaf binder is needed for each student. About .5'
chapters will fill a three-ring binder at which time the student should
transfer the material to a file which is accessible for ready reference.

3. Aclassroom set of compasses
,,'

4. A classroom set of scissors

5. A classroom set of protractors

6. A clasroom set of 6" straight-edges. These can be made easily and
cheap lY by cutting up pieces of tag board-or heavy manila paper such as
file folders and can be considered expendabie.

.
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Teachers COmmentary

Chapter 10

.DECIMAtS'

Some students who have trouble computing with fractions find

. 'it.easier to use decimal equivalents: To do this, however, they
I

need to understand both place value and the relationship between

.

'fractions and decimals.

Because all students have had some experience in computation

involving money, they decimal point is introduced in,terms of

.

The objectives. af this. chapter are:

1. to teach the short edivision algorithm;

..--- '12. .-to extend the concept of plade value to include

.

`',

numbers less than / ;

. ..

3. to teach students how to rename decimals as fraCtions

and vi,ce versa;
.

, ..
.

. t

4. rto teach students to add; subtract, multiply, and
,

dividuzsing decimals.,

.Throughrt the'chapter, the emphasis is bn the fact that the

decimal pointseparates, whole numbers from numbers, less than 1

In the summary at the end of the chapter, the student is urged to

.find out whether an answer is reasonable by looking at the whole

numbers involved. The teacher shOuld.intkoduce this in discusion

as soon as sVudents begin operations on decimal numbers to prevent

mistakes like these: 5.6 x 3.1 equals 173.6 , or 2.059 + 7.1

equals 21.30 or 2.130 , or 213.0 .

Most important Qf all, we want students to believe that a

fraction and its den-ima1 equivAlent 4-eally name the same number.

1

4*.



Lesson '10-1.

The short division.alggrithm speeds up division with one-digit

sinisors, which are the ones most often used in. renaming fractions

as decimals. Some students may be.reluctant to give up the long

division algorithm and of course should not be forced, o do so.

Most, however, after a little practice find division less tedious

and make. fewer mistakes when they use the shdrter algorithm.

,Class Discussion - Page 10-1c.
.

.1. (a) 400

(b) 2

'(e) 200

(4) 86

(4 4

(a) 300

(b) No

Yee.

(d): 200

100

(f) 184 (2) 3811z: 192
2

3'. (a) No 4

(b) No 4"

'c) 35,

(d) 7 x = 35 so 7 x54:2 3500

.. (e) 1 hundred is left

(f) No

(f) 40

g

(h) 3

(i) o .

( 486
243

2

(0 180

(h) 9 '

(i) 90

(3) 4

(k) 2

14:

111, 4

2

13

a



.'(g)

(12) 7 x 1 = 7 so. 7 x = 70

(1) 13 n 7 =6 so 130 - 70 60

(j) = 6

,*(k) 5633 = 212 it

Exercises.. - 10-1g.

11.

221

: 162

821

772

for

°

821 1)
3

2.

5-

8.

11.

212

724,9

557
2

(or 813)

3.

6.

9.

,Al2-

166

862

4
991 T3 (or

873'

9911).

Iessot 10 -2.
.

.:Class Dismission - Page 10-2.

1. -(a) 1000

(1)1'-No

(c) No

(a) No

(e) 150

(r) 25 X 6 . 150

'(5) 7

(h) .1g2

so' 25 x 6o =a500

4;



10-TC-3

2. (a) 21 X 700 = 14700

The- 7 in the er means 700 .

(b ) 21 X 10 = 21
44a

The 1 in the answer means 10 .

23: x 3 63

The 3 in thy answer means 3 .

(a)

(d).
18 6
21 -7

. (e) 11+991 6_

' 21 --I 7

Exercises - Page 10-2b.

1.

3.

5.

237'

6636

854 yo: (or 5k,

2.

4.

6.

1210

ato
7

?o u34 (or 20 324)

" lesson 10-3.

"Fcercises -'Page 10-3b.

2. 41.55

3. $1.60

449.35

5. 4.95
A

6. $8.90

'T. 413.75

8. $.3o

9.. 4.65

10. 4.05
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Lesson 10-4.

Class Discussij* Page 10-4.

63 means 6 tens and 3 ones.

`630 means 6 hundreds, 3 tens, and 0 ones.

The aigit 6 in 630 has 10 times the value of the 6 in 63 .

The digit 3 in 630 has IO times the value of the 3 in 63 .

In money, $63.00 has 10 times the value of 4§z,30 . thq

,number of whole dollars in $63.00 is 63 because tlit is the number

° to the left of the decimal point.

10-TC-4

With 46.30-, however, we have only 6 -Whole dollars and 3

6
of another dollar. It we write 4.63 , the 6 means yo of a dollar

3
and the 3 means -06 of a dollar.

The decimal Tointseparktel the whole number of dollars from the

.part of a-dollar less than 1

In the "times. 10" machine,. the input is 41.35 'and the output
,

.ie 41350' ;-d'he. 'flee:ilia:1 point moved -one place .to 'the right.
.

s .

.!;1.

.ti

f : x ----A...10x_

Input Output
(dollars) (dollars}

,.....

,)

Ar435 13.50

2.18 21.80

57 5.70

A./5 47.50

'3.14 '; 31.40

5

.



F.Xeiciaes- Page 10-4.

With money; when you multiply by 100 the decimal point moves,

2 .places to the right.

f :, x +100x

Input
(dollars)

Output
(dollars)

1.35 135.00

2.18 218.00

;57. 57.00

' 4.t5 415.0o

10.00 1000.00

3.14 314.00

49 49.00

16.83 1.683.o0

.62 2.00 ,

lesson 12..-1.

Be sure that students understand that zeros are Unimportant.

except when they appear betWeen some non -zero digit dad the decimal

point.

Class Discussion - Page 10-5a.

To get from any fthesenuMbers to the one underneath its we

move the decimal point one'place to the right.

This is multiplying by lb

If we start at 1000 and go to apo ; the decimal point moues.

one place to the left:

This is dividing 100 by 10

Divide 106, by 10 ., 10

6



To divide 100 by '10 ire move the decimal point 1 place to

the left.

If we divide 10' by 10 we get 1 .

1
.1 and ra are.the same number.

The second place to the right of the decimal ppint is hundredths

place.

The third place to the right of the decimal point is thousandths

place, becaue .001 and 45 are the,saMe number.

Exercises -.Page 10-51).

2. ( a ) 3 4 5. 1 3'

(b) 7 3.0. 4'

(e)'. 8 4 7 6 0-.'§

.(d) 3 7 11. C6 1

7,

- dedimal
point

..(h) '1 3 4 9 5.

(i) 237. 9 0 1

(j) 4 5 2 6. 7 3

(k) 847. 5 1

(e) 610. 4 3 4 (2) 1 0'0

(a -7 5 8 6. 0 2. '(m1) 8 9 8,

(g) 2 8 7. 6'5 9 (n) 6. 8 3
.

7

9 5 1 6

4 2 3

9 0 5 2



10 -TC- 6

Lesson 10-6.
r

We ask students to "tack on"'enough zeros so that the numbers

to be-compared have the same number of decimal places. This helps

to overcome the tendency simply to write numbers with the last digits

lined up, no matter what the place value of the,digit: "Tacking

zeros is brought in again in Section 10-13, Addition and Subtraction

with Decimals.

,Students generally find it hard to read decimal numerals aloud.

Although it is, of course, essential that they know the value of each

place, they should tot be forced to read 459.7631 as "four hundred

fifty-nine and seven thousand six hundred thirty-one ten-thousandths".

On the contrary, the separation of whole number from fraction is

emphasizedwherrip-Ldents read. the whole rnber in the usual way,

"four hundred fifty-nine" and then say, "point seven si.x threeone". ,
0

Class Discussion - Page 10-6a.

1. (a) 3

(b) 4

(C) No

2. (a) Yes.

(b) Yes

(c) No

(d)' 3 > 2

(e) '.123 > .1229

8

Alb



eh.

Exercises - Page 10-6c.

10-TC 7

1. .07 > .0096 6. .60001 > '001

2. .5001 -; .0999 7. 2.03 < 2.079

3. .0001 < .0091 8. 43.07 > 8.065

4. .0286 > .00989 9. 593.76 < 593.761

5. .397 > .0309 10. 7.605 > 7.6005

Lesson 10-7.

The flow chart for writing decimals as fractions makes for a

purely mechanical process Tly remembervi, and calls attention

to, the relationship etween the number of zeros in the power of 10

in the denominator and the number of decimal places. This relation-

ship is used in later sections of this chapter and in the presentation

of scientific notation in Chapter 13.

EXercises - Page 10-7a.

1.
100

2.
11

10.

47
3. 1000

4.
4581

10Q

763
(5' 1000

try

)

6.

P. 7

8.

9.

10.

Q

4019
1000

100 ,

6057
10000

100090.

1000007

10000

!ft



Lesson 10-8.

Class Discussion - Page 10-8.

Di 1e 2000.0 by 5 . You,get 400 . (or-400.0)

and 400.0 are different names fdr the same number.
2000.0

5

Divide 200.0 by 5 . you get 40 . (or 110.40).

200.0
and 40.0 are different names for the sine riSMber.

.5

_Divide 20.0 by 5 You get,. 4 .- (or 14.0)

20.0
and 4.0 are different names for the'same-number.

5
*0'

The decimal point in the numerator moved one place to the left.

The decimal point in the numbers oh the right moved one place

td the left.'

2.0 divided,by 5 is .

r 2.0 2 .4

. 5 5

300.0
- 50 (or 50,0)'

3t-r...r= 5 (or 5.0)

b'= 5

Exercises - Page 10-8b.

0
1. (a)

4
-- = 8
5

(b) 5 = .8

10

l0 -Td- 8



2. (a) 75

(b) 3k/1 = 7.5

(c)

3 (a) 2
(b) 1 '5 -

(a)
100

25

(b) 10
= 2:5 .

(c) 7 .25

`c

ti

10-TC- 9

Lesson 10-9.

This section again emphasizes the idea that fractionerre.division ,
oexpressions and reinforces the equality or,same-ness of ':8 and ,

5
.75_ and etc. Repeating decimals are delAktirdur,,til.- .khe next.
.-aect4on.

Class Discussion - Page-10-9a;

13If we rant to change. -T3 to a decimal, we copy the numerator, 1 .

. There is One zero in the denominator. There will be one decimal:place.,

13 1.3 '



it

19,
If we want to change

1000
to a decimal, we copy the numerator,

19 . There a'e 3 'zeros in the denominator. There will be 3

decimal places.

10
mearis 13 divided' by 10.

107

Can you divide? Vs.

The left-over 3 is 30 .moths. You can divide. 30 tenths

divided by 10 is 3 'tenths.

13

10 j
1000 19

Can you divide? 'No.

19 = J.E tenths

'Can ypu divide? No.

19 = 1900 hubill'edhs

..Can you divide? ,Yes.

1

Exercises Page 10-9e.

(a) .25

4(b) ;375

(c)
y

.4

..k(11 .9
)

$e) .875

(f) .8

(g) 625

(h)

(

12_

a

10 -TC-pa..

110



(a) 1.25
(f) .15

(b) 2.5
(g),. .16

(c) 1.4
(h) .95

(d) 2.25 (i) 1.8

(e) .2
(3) 1.125

Lesson 10-10.

'10-TC-10

No attempt is made in the entire chapter ,to show students how

to rename repeating decimals as fractions, but you may encourage them
1 1to memorize%-common -5ly-used fractions such as. = .3 , = .1;. and

2

Review briefly what prime factorization means. Students do not

need to write prime factorizations of denominators but do show them

that there is a reason why repeating decimals repeat.

Class Discussion - Page,1

When you divide 10

of 1 tenth.

When you divide 10

remainder of 1 hundredt

When you divide ro

remainder of 1 thousand

0 - 10 .

tenths by 3 , you get 3 with a remainder

hundredths by '3 , you get 3 'with a

h.

thousandths by 3 , you get 3 with a

th.

. 13

1

711C3*ir'-'"

I.



10-TC; 10e.

Since you keep on dividing 10 of something by 3 , you will

always get 3 with a'remainder of 1 . The digit' 3 in the decimal

will be repeated. -

11r1760

Can you divide? No.

10 tenths = 100 hundredths

.0

11756

Can you divide? Yes

(With ) No matter how long you work you will always get

first a 0, then a 2 .

....

7
2 71

Exercises - Page 10-10b.

1. 2.5 6. .83

2. 7. .083

3. :E 8. A:6 .

4. 1.75 9. .125

5. .875 104 :g.

14



Lesson 10-11.

10-TC- 11 .

1 ' The brief review of 'algorithms for whole number multiplication
rei ces the idea that decimals are multiplied as if they were
whole numbers, 'and hen the number of decimal places in the product

41is calculate,d% This .ties in with the way multiplication of decimals
is introduced--through fractions.

Allow students to use any algorithm for multipli'catibn that

produces correct answers. In a problem such as 327 X 195, show
why the zeros are written in the partial products:

327

X195 *

ti 1635

294304Write 0 because you are multiplying by 9 x 10

3274::=*Write 00 because you are multiplying by 1 A.00
63765

4

Exercises- P4ge 10-11a.

1. 188 2. 612 3. 441 4. 205

5 2576 6. 1584 7. 3784 8. 4935

Exercises - Page 10-11c.

1. 1608
2. 2835 3

4: 2496 23182 6.

15

N

4#

,6693.

11352



4.

A

Class Discussion - Page 10N-11d.

13 x 5 '6. 5

S7'\
10S(10= 100

13
So X -

10 10 100 CO

100
= 6

There is 1 decimal plac%in 1.3 .

There is 1 decimal place to .5

There are 2 decimal places in the product..%

.2.56 4 tig
an d 1.5 = '12

to

12
. 256 X 15 = 3840 So

256 .1 3840

100 10 1000

100 X 10.= 1000
= 3.840'

.11k

Ther are 2 decimal places in 2.5611(

There is 1 decimal place in 1.5 . ,
/

.There are 3 'decimal places in..3.840 .
ir

We count all the zeros and put that many zef in the answer.

The number of decimal places in a number like 2.56 just shows how

.:
many zeros are in the denominator of the fraction . We just

100

count all.the decimal places in the numbers we are multiplying and

put that many decimal places in the answer.

10.



Exercises - Page 10-11f.

1. ia) .0081

(b), 00625

(c) t 144.0 (or' 144)

10 TC-12

k
(d) 2.4970 (or 2.497) (g) 1.00 for 1)

(e) .8976 Xh) .125

(f) .008382 (I) .1.05

2. (a) 1.56 (c) 50.60 (or 50.6)

(b) 125.58' (d) 1.864*

1?)
3o (a) .007 (a) .0275' )_

(b) 49.8 (f) 3.2596

(c) .0032 (g) 993.000 (or 993)

(d): .0680 (or .068)

Lesson 10-12.

Students may be upset to find that the quotient in a problem like
10 4,,

= is much larger than the dividend. Even checking the answer.05

by multiplying (200 X .05 = ID) may not reassure them. Here it is
helpful to refer once more to money: How many nickels are there'in

ten dollars? Show that the smaller the numberjs that you divide by,
the larger the answer is.

Class Discussion - Page 10-12.

If we multiply .5 by 10 we get 5.

Since there are two decimal places in .25 , ve will have to
multiply it by 100 to get the whole number 25 .

100 7500
.25 100 25.

500

2517555

300 x,.25 = 75.00 or 75



or

N

In the problem 6.8 divided by

.02 by ibo to get, the whole number

multiply by is
100
1xx

6.8 lob 680x =
.02 loo 2

a 340

Exercises - Page l0 -12b.

1. (a) 8

('b)' 6.25

(c) 5

you have to multiply

The name we choose to

2.

3.

(a)

(e)

(a)'

(b)

(c)

(a)

(b)

(a)

(d)

l\
120

2.5

.25

320

6.1

9900

.3

4 (

(a)

(e)

(f)

(e) '70

(f)

(g)

(h)

30

.7

i.6

.5

4

6o

10-TC-13

Lesson 10-13.

EMphasize the importance of testing whether or not an answer

is reasonable by looking at the whole number places.

Class Discussion Page 10-13.

When you write whole numbers in a column, you line up the (f)
digits in ones place. You can always think of a decimal point as

beiN just to the ght of the ones place, so you are automatically

lining up the decimal points.

18

I,



10-TC-14

Exercises - Page 10-13a.

1.

2.

(b)

(e)

(d)

(e)

(b)

(c)

(d)

(e)

1.101

1.613

1.175

1.0122

31.354

.572

..164

.778

(f)

(h)

(i)

(f)

(g)

(h).

.625

803

3.634,

22.625

9.883

1.738

.9724

4

Lesson 10-1.

This section restates the important ideas developed in the

chapter. .Assign only the exercises students need.

Class Discussion - Peg' 0-14.

and

To change to a decimal, you divide 1 by 4 .

The most important thing for you tooremember is that the

decimal point separates the whole number part of the decimal from

the part that is lese'than' 1. Digits to the left of the decimal

point represent whole numbers and the farther they are from the point,

the larger the number they represent.

Vlitl.ts to the right of the decimal point represent nuMbers that

are:less than 1 .

In 41.3 f 210 9 , the whole numbers are 41 and 2 .

In 64.8 - 1.79 , the whole numbers are 60 and 1 , so

your answer should be about 22 because 60 - 1 is 14 .



In 5.63 X 2.1 , the whole numbers are 2 and 2 . Your

answer should be about 10 because 5 x 2 is 10 .

In
25.06 your answer should be about 2 because
5.1

divided by 2 is 2 .

Exercises - Page 1Q-14c.

1. (a) .75

.v.-

(b) .625

2. (a) 1
5

(b)
25

(c)

3. (a) .0197 < .2

(b) 7.6 < 7.75

4. (a) 80.342

(b) 54.150

5. (a) 5.4

(b) 1.473,

(c) 36.379

6. (a) .0391

(b) 2320

(c) .42

J. (a) 900

(b) 3

(c)

3i

(c)

(d)

(d)

(e)

(f*)

(c)

(d)

.8

13

< 40.0011

100

2077
1000

31
10000

40.001

.987 > .9836

lot



Pre=Test Exercises - Page .L01-12-1.

1. (a) 49.8

(b) .002

(c) 4:682

2. (a) 580

(b) .462

, (c) 1.2

(d) 4760

'(a) .375

3. (a) 35.974

(b) 6.066

(a) 1.30 .

(b) .4-975

(a) 7

(b) 1300

(c) .7

6. (a) .5

(b) .25

(c) .73 .

(d) 1.5

CO .375

7. (a) 15

(b)

21

e-



a- 

ri 

as 

9T (0). 

(q) 

ooSSa (P) 5 

a Tca (q) 

f[6.9 (13) 

)f( 

Ta/, (q) 

Lfr9i8 (19) 'E 

aLS (a) 

Sip CO 

zg (0) 

azg Sq) 

45a (P) a 

goo (0) 

6aoo (q) 

89E' ($) IT 

T-I-OT a sa - say 

3Ig00' > T500' (°) 

CT' > (q). 

.119T0 < 6£o. Ts) %6 

Q9a (0) 

(0009 20) 9 (9 

(ooT T (V) '8 

Ka, 



10-TC-T-2

6. *E1) .25

(b) .75

(c) 125

(a) 5

(e) .89

' (f) .a

(g) .1

(h) 1.25

7. (a) -2-20
4

3 ,(b)
'13

/

(c)

-44
1

(d.) 2

(e) .g5

(f) 20

8. (a) :70 (or 70.00) /
(b) 7.2 (or 7.20)

.

(c) 1800

(d) 23.25
.

(e) 39.7

9. (a) .29 > .289

(b) .01604 t< .016041

lc) .078 > .064
.

23

341
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Teacher's Commentary

' Chatter 11

PARALLELISM

Tftt chapter is a continuation of the geomety first introduced in

Chapter 9, Congruence. Since'it is probable that the Congruence chapter wa4

taught in the spring whereas this chapter willbe taught in.the All, we have
given the students an extensive reyielof the basic constructions introduced

in Congruence.

Through the use of these basic constructions the student's knowledge of

geometry is extended to include:
. r

{,1) Constructing parallelld .perpendiculr lines;

(2) Properties of the rectangle:and parallelo'gram;.

(3) The use of the congruence properties of triangles to develop

some simple. geometric proofs.

. Other concepts introduced are

(1) Angle measure;

(2) Vertical angles;

(3) Alternate interior angles;

(4) The sum of'he measures of the 'angles of a triangle is equal eb the

measure of a sttai0tanile.

t

Lesson 11-1.

Worksheet - Page. 13-1d.

0



Worksheet - Page 11-18.

at

Worksheet - Page 11-1j



R
2#

see 22..21c.



Lesson 11-2.

Worksheet 11-2c.

Worksheet 11-2f.

B

11-TC- 2



Exercises - Page 11 -2g.

1.

2.

3.

v

P

29

it-TC. 2a





Exercises - Page.11-3e.

1. (a) Yes

(b). YeS.

(c) Yes

2. (a) 'Parallel

.(b) Parallel,

It

3. (a) There is only-one line through. P ,parallel to Li

(b) There is, only one line cugh P perpendillar to Li

2 4. .33RAIBBOOSTER:

Three',

Four

Lesson 11-4.

Class Dikussion -Page 11 -4b.,-
.

1. 'AB = CD

2. , 1E;

3 0. AC.= AC

X

11-TC*14

by the SSS propertylot.tria less A'.ADC A CBA .
2, Th e

4

411



Fseicises - Page 11-4c.

1. (a)

.11.

(b)

(c) Rectangle

32



3. BRAINBOOSTER.

(a) Since point M is the midpoint of AB , then Al = BM .

(b) m L A is 90 . B is 90 . So L A = L B .

(c) AD arid BC are opposite sides of a rectangle. So, AD = BC
)fterefore &ADM = A BCM by SAS congruence property of triangles.

11-TC- 5

Lesson 11:2,

In this section we are not trying to teach the student how to use a
protractor: Our objective is only to explain to the student where we

, get the number that we assign as the measure of an angle. The student will
get a complete treatment on the use of the protractor in Chapter 15, Measure-
ment.

A

Class Discussion - Page 11-5a.

1.

2.'

3.

4.

5.

m x = 40

m L y = 140

m tx + m L y = 180

The measure of a straight angle is 180 .

(a) *m L w = 90 m x =

(b) m L,z = 90

('et m L y = 90

(d) right

(e) perpendicular

Exercises - Page 11-5c:

1. (a) m L x ='150

(I) m z = 90

(e) m I z = 50

2. imLw+mLx+.M L

if
3. (90

. BRAINBOOSTER.

m y = 140

y 4

90

(b) m I y = 135

(d) mLzt60

m 'di. 130



t

Lesson 11-6.

Class Discussion - Page 11-6.

120 + 60 = 180 5. 60.-1- m L b = 180

2. 120 + m L a = 180 ,
6. m z b = leo.- (6o)

3. = 160 - (126). 7. m L b = 120

4. m L a = 60

71-TC-6.

You may via; to point out to your students that the development of the

congruence of vertical angles on page 11-6a is their first introduction to

an algebraic proof.

2.

excises Page 11-6b.

(a) m L x = 20

m L y = 160

(b) m L x = 70

m L y =.110

(c) m L x = 90

m L'y ='90

(d) m L x = 30

m L y = 110

mLz -150*

90

3i (a) 90

(b) 90 + 90 4-'90 + 90 = 3t0

4. MAI/BOOSTER.

mLx+mLy/tmLz= 180

N..

r.

1



7LessOn

Class Discuimion -Pageill-7a.

1. m e = 60

2. m L c = 6D

3. m g = 120

4. m f = 120

5. m d = L20

6. L b and L d are vertical angles.

7. r f and L d are alternate interior angles.

8. :(a) m L c= 30 (e) m t a= 150.

i,(b) m L e = 30 (f) m L b = 150

(c) m L g = 30 (g) m L d = 150

11-TC- 7

(d)- m L f

-Ekercises - Page 11 -7b.',

1. (a) m L a = 155 1(e) m L e = 25

(b) m b = 25 (f) m L f = 155

( c ) m L c= 1 5 5 m L g = 25.

(d) m L d = 155

2.

4

35

i1 A

4



'3. (a) L y = 30

(b)

(c)

m x = 60

m z = 60'

1. BRAINBOOSTER.

(a) m b = 30

(b) m L c = 60

Lesson 11-8.

The measure of a straight angle is 180.

Exercises - Page 11-8b.

1. (a) m L x = 90

(b) m z x = 120

(c) m L x =-30

2. M.L x + m L y = 90

3. (a) m x = bo

(b) m L, y = 60

(c) m L z = 70

thRAINBOOSTER.

(a) in L x = 105

(b) m y = 30

Lesson Al:2.

cl

Class Discussion - Page 11-9a.

1. (a) mLa, +mLb+mc=

(b) m L a' + m L b' + m L a' = 180

(c) 360

2. (a) yes

(b) yes

(a) equal

11-TC-8, 9



3. (a) 'Yes

(b) Yes

(c) Equal

Extxvises. Page 11-9b.

1. *:,(.a) 'm L,x.= 110

.(b):mLw+mLy= 70

(1 5 r
(d) 8'

2. (a) m z = 30

(b) = 40

(c), 110

3 (a)

A
A

C E D

(b) a parallelogram.

C

11 -TC- 9a



4. BRAINBOOSTEE:

(a) AC = BD because opposite sides of a parallelogram are congruent.

(b) CD = BA because opposite -sides of a parallelogram are congruent.

(c -) AD = AD because a line segment it congruent to itself. .7

Sc, A ADC = A ADB hy the SSS congruence property Qf triangles.

(e 11 -TC -P -1 .

Pre-Test Exercises - Page 11-P-1.

1.

1:"

Is

t

71,

2. (a) one

(b) one

3. Ili parallel to"

.4

4. (a) parallel (also, congruent)

(b) Li and i
2

3A

4



S.

5; fa) CD-

(b)
I.

(c) .1553

(Or . :

r.

6. sue

L80.

90

9. perpendicular

10: (a) m I x = 135 ('c) m x = 6o

'020 m = 90 (d) m x = 155

11. (a) 180

) 150'

12. equal in.measure (also: congruent)

13. (a): mLx=150 (b) m x = 40.

m = 30

14. 366

15. (a) L a and L b

(b) equal

16. (a) m L a # 1110.

(b) iq Lb = 100

m L c = 80

(d) m d = 100

(e) m e =80

(f) m Lf =80

(g) m L g = 100

(a) 180

(b)" straight

Or L c and L

49
39.

m L y,= 140

11-7C-P:2





r.

:(a)

(b) same

/'

parallel (or,.congruent)

.5. (A) )37

(b) rtt

(c) AC

(d) 8SS , ADC = CBA

. (b) L MAD

(a) CB

(d) SAS , A 4 A

7,t1, straight

8. congruent

9. (a) m L x = 150 (c) m L x = 120

(b) m L x 90 (d) m L x = 80

10. L a and L c, or L b and 4 d

11. (a) m L x= 160 (b) mLx=100
m L y = 20 m` L y = 80

12.. 90

13
La and Lb, or/ Lc and Ld

14. (a) m L a = 60

(b) m L b = 120

(c) m L c = 60

. (a) d = 60,

(e) m L e = 120 .

(f) m L f = 60.

(g) nlLg =120

15. 180





t

4,

Teacher's Commentary

chapter 12

SIMILARITY.

'
Many students will have a strong intuitive recognition that many bhileete

appear to have the same "shape". 'In this chapter we,examine some of the

mathematical bases for this property of "same shgpeneas".: In particular, 'we

will concentrate on similar triangles and the equality of ratioti'of lengths

of corresponding sides. Use is,c6de of similar triangles to reinforce tech -'

niques in applying the comparison property and imolving-siMPle linear ,

equatiom. We .also call, upon the, idea of similarety tq introduce'lewicenti
,

.thibugi:*'"geOtptrit:petantitiion:-

s.

. 4

,

Z .

Lessen 12-1.
, , .....

.,..:. .

;,e.
-1

Point out to the student:that'ior any pair of similar triangles there

are always two scale factors: bone
.0

one.for stretching and
A ,,

one for shrinking. In
,, '' ,

this lesson, the scale factor'for stretchib& wil4.1 always be'a'rymber'greater

!

5)

than one and the scale factor for shrinking will always t a fraction between

zero and one. These two scale factors are i6 rediprocels of each other. If

the students have difficulty determining the shrinking scale factor (and they

will) then they Can always determine the stretching scale factor and take its

, t'S

a

43

tj'ik
r-

4



Class Discussion - Page 12-1a. . 12 7TC-1a

1. On the coordinate plane below plot and label the points A(0,0)

2.

B( o ) , c ( 4, 3 )

0

7

6

3

2

C

1
A

4 3

-2

1 2 3L 6
oB

B
t

3

A ight tr angle.

(a) The le th of side AB is units.

-(b) The len th of side BC is 47. units.

lc) Is there ny way we can count the number of units in the lent

of side ? k bo .

,(a) d.0)\ See graph,

(c) 5

d) 5

6. (0,0)

B,6761T.1"'

et(8,6)



I

See graph.

See graph.

i
9. A right triangle.

*4. -

10. (a) The length of4side, A'B' is 5al. units.

(b) The length of side B'C' 6 I units.

How many units, in length would yoA guess side
it.;"

Students Should guess about 10 4,,

(d) The length of A'C' .

A'C'

4-TC-2

tp be?

11. (a) The length of side A'B' ,is 2 times the length of side At
4

(b) The length of side g,TUT times the length of side' BC .

(c) The lengti-Cof side A'C' is 2 times the length of side AC .

/

Exercise Page'12-1d.

1. (a)
3

1
and 3.

(b); 2 and
I

...

. ;

.

I_
2. (a) The scale factor-is . .

.

0>
The length of A'C' is 2 7 or -14 . ,r

s
o

1..

(14) The , scale factor it .

A

The leth 8C is 2.'14 or

e

. r

-- Lesson 12-2.

01 RS S. Discussion Page 1212.:.

1.
t

m ACP ".90

180

3. / v

a a

f:

a

1 s

a

O.

,
.

,

0,



AC$B' is 90

5. raL xt is 30

6. LABC LABrct--if
(a) m L A,= 60 60

(b) .m L ACB = 941 m z tBt = 90

( c ) m Z x = 30 m L x' = 30

(d) If two triangles are similar the corresponding angles have

12-11r-2a

equal measure.

-,/Exe ises Pate 12-2b.

I1.

B'

.11

"

0

` r

/
/-

1



12 -TC -2b

A'

14
5. (a) ,i, The scale factor is 3 .

(ii) The length of C'B' is 3 5 or 12__ .

(iii) The length of A'B' is 3 or 15 .

(b) (i) The scale factor is 3

1

(ii) The length of pi-CT is 3 6 or 2 .

1

(iii) The length of B'C' is or

6.1 BRAINBkSTEB.

(i) The scale factor is 2

1

(ii) The 'ength of side AC is 2 2 or 4

1

,(iii) The length of side BC is 2 . or 5



12 -TC -3

Lesson 2:1.
In this lesson the student will be called upon to use'the Comparison

Property and to find the solution to airdple linear equations. Since it may

have been some time since the student h s had the opportunity to use the

Comparison Property or to solve equation a short review may be well worth-

while before you begin this lesson'. In ar, remind the student by

using numerical examples that

a
if IT =

c
, b and d i, then a d = b .c

Also, to solve an equation' of the form a = b , y6u multiply both

sides of the equation by the, reciprocal of .1, Demonstrate this procedure

by solving a few equations of this form for he Student.
_

Class Discussion - Page 12-3a.

1.

2.

length of WTET

length of KB 3

length /O;f WTUT x

--length of AC

x 6
\ 3.

3

4. 3 x = 2 . 6

(-)
-

5. 3 x = '3-) 30

x = 10

6. h of A'C' is 10

7 length of A'B' 6

length of AB

8.
length of B'C'

length of, BC

9.
X_6
6 3

10. y 6 6



, 1
.L.L. 3n

3 3 Y, = 3 3y

Y =

12. length of Mt- is 12

1

Exercises - Page 12 -3c.

1. x = 21

x . 2

3. x = 20

Y = 15

rte"f4

.k. x =4

= 5

1

5. x = 4-

2 2 \)
6. Scale factor for stretching is 2 or 2 .

7. BRAINBOOSTER.
.1

1 th o the pole's shadow '24

length of the friend's shadow

I

height of the pole x

height of the friend

x 24

4 x . 6 .24

x = 36 The pOle is 36 feet high.

12 -TC -3a

Mti

tt
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Lesson 12-4.

.
It is.not the intent of this lesson to teach students how a photo enlarger

works. Our intent is to show a practical application of similarity in a set

ting most students find interesting. The development is not c ial to this

chapter.

Exercises - Page 12-4d.

1. Distance from top = 6 inches.

2. Distance from top = 4 inches.

3. Distance from top = 2 inches.

4. BRAINBOOSTER.
4

Distance from top =
4

5 (or 4.8) inches.

Lesson 1.2:2.

Class Discussion - Page 12-5a.

This' exercise is designed to convince the student that if a line is

drawn througf equally spaced parallel lines then the segments cut off by the

parallel lines are all congruent. The answers to all the problems should

Exercises - Ppge 12 -5e.

a



2.

3.

12 -TD-5a

C , D (
1 I 11 I I I

,s,

7,

E'

E F

1



1 

It 

... 

A 

. . 

r , CI 
C', -, A 

16 

09 = X 

lo4 
0000 

4 (OS) 
= x: OS (T) (P) 

(a) 

000i ' x OS 

OOT Og -= x OS (q) 

og = x 

0,S =0E 
001 x 

(e) 

000.c... (0f) x, 00T 
(201) (p) 

OOT 

1 
(0) 

0008 
= x 001 

OS 09 7 x OOT (q) 

1 

q9-31 aged - OesTaaaxa 

, 9T = X 

0091. 
(4-1--[) 

= x pot (1-1) *9 

q9-ai a2ed - uoTesnosTa senTo . 

001 5 T 

0 OR = x 00T ti 

OOT 
= 

21 
0a x 

Zi 'a 

T 

. 9-3I-al. 
. 

V9-aT mesa,' 



3.

4.

5:

x 30,

loo =;0;5

6o .x = loo. 3o

(2.

)3000

'x =50

x 20

100

80 x = 100.20

1
'80 x = (76) .2000

x' = 2

1 0 0 x = 6 0 8 0

(---)e 100.x = 4800
loo two

.2 = 48

6.
x 100
12 30

30.x = 12.1,,90

(.2.--% x = 1 . 120030, v
30/

x = 40

Lesson 12-7.

We have chosen to introduce percent through the use of similar triangles

for several reasons. First, the visual display helps the student set up tlie

correct proportion. Second, with a little practice the student learns to

make a fairly close approximation to the solution of a percept tsprobieM against

which he can "check" his arithmetic solution. Finally, in practice this

approach has been successful when all other approaches have failed.

While it is desirable that all students eventually use an arithmetic

approach to solving percent problems, many students at this stage of their

12-TC-7
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develipment are not ready to do so. It is recommended for those students who

.,
are obviously not ready for this transition that they be encouraged to use

the grOhical method presented here.

Class 9scussion - Page 12-7b.

(a) thrugh (d)

\

t

x

0 30 DO

(e) A reasonable guess would be about 25



Exercises - Page 12-7d.

'1.

2.

:1

a

0 11)0 x

CP'°- of 80 is about 40 .

fT

4
V

A--

10 is about 2y of 40 .

12-TC-7b



3.

4.

111 11111 1111M1111111111 11 1111
EII1111111111111111111
1111111111111111111111 11111111101111INIII111
10.1111ICSIIII ROsimasmassilumemossimmassiump

0NIMEIRMIIIIMININ

401) of 9:bout is 20 .

MEIN
11111111 111111MINIM IMMONNE= NMIMIMI MUM

111111111
IIIIME1111 111111
11111111MI1111111 IMMO

illE1111111111111111
131111111111111E

11111111111111111101111
11111111111110111111111111111

1111011111111
0 11111111112

MINIM MIMI

of # 0 I: -11 out

12-TC-7c
46aCia

v



5.

NM UM
1111111111111111111=

30 is about 20% of 50.

0,1 1, 0 ',0 .

12 -TC -7d



Lesson 12 -8.t.
Exercises - Page 12-8a. :

/ 1.

.0

4

t,

.?5 100

V

*-*

r



ONOMMUMMEMENM
'MEMO MIMEAMOMM
X MEM ME smarm
mm O MN MIMMOd
MIMI MN MEM=
IMMEEMIMMERMOMM
EMOIROMMEMMENIMM
OMMUCIMEMMEMMEM
O NMEIMNRIMMEM
MENMOMMOMMMMEM
MMIMMEMMOMMIMM
MOOMOMMENNOMIMMMMEEMO

MAIIMEMEMEMERIMM
E IMMEMMEMMEMEM

MOMMIIMMOMMUOMMEM
MOMMEMMENIMMEME
EMMEMMOMMIXIMMEME
ENIMEMMIMIMMMEM
EMOOMMEMOMMEM,
MIOMMEMOM MM

MOMMOMINIMOMMENO
MEMMOMMEMMOMMEM
EMEMENUEMMOMMO
MENIMEOMMUMMOM
MOMIIOMMEOMMMINVE
RIM OIMMOMMOMIWO
MIEMNIMMINAMMOOM
MMOMMOMMOMMOMMIE
MIIMMEMNIMMNOOMM
MOMMOOMMOMEMOMMIN

a

II I

SO

I

OS

0.
00 OS

0 SO

SO

OS

MI

LA



NNOMMMEMENEMR
M EMI nomm ,

am' RE
TERMENEM 11
N MEE AMMOE

MEMMMREE
NONMNIMM MI
EMMEN ME ME M
MWENN MI
MN MCMINN=
MENEMNINEMMEEMM
MN MONNE

MM COMM
MINN .IIMIN MR
imaromenimmom
omm. EMMEMEM

SINOMME MEM= NM
.

of 7: is It
,

":14

a

12 -T0 -8b

(Arithmetic so1uton)

t
1.7-36 7 Y-
1-. . 5

k5 t =, loo ;15_

t 1500

' t =

t

(Arithmetic solutiq

MEEMMNMIME
EMMERMEM MNMM

M MENEMMEM MOM
MENNEM NM ME
MINNM MENNEN

EMEMM
NM

M

MN
EMMCOMMAIMMN

MEMM
110NMEMEEMWEMM

MAMMON

11SEMMENNIENEMINN

ME
mmemmmilam

CO
mmm mm

ONOMENUMEN
MEROMEMENIEREMEMO=

MMINIMMEMES
MOMMUM
NUM

MN
ME
MINMERMINE

is 2) .

32
E" 100 T
-24.100

32 t,

(-1(132 32 t (IL) 2400
32

1

. .t =



6.
(Arithmetic solution)

Y

t

2

0 20 1oo x

20*. of 13' is ,27

ft"

12-TC-8c

-t 100
27 20

"20 t = 27 100 I

4-0)20 = (k) 2700

t = 135



1.

f

Pre-Test Exercises :ENE 12-P-1.

1. (Section 12-1)

1

T.

r
2

2. (Section 12-1)

(a) 2

(b) m AICI = 10

'3. .( Section 12-2)

..,A

4. x = 12

(b) x = 4

12-TC -P -1

1/2

5. 13, ,EZT, and ES are equal in measure. !4

6. x = 15

4.

7. 25%

81 t is about 25

4,

.(J

4



9.

90

t

0 ico

10. (a) x = 30 .

(b) x = 90

(c) .x =

11. (a) 3 is 25% of 12 .

(b) 15% of 80 is 12

(c) 30% of 120 is 36 .
00.

$.

20P:- of 90 18 '
Any estimate betwe 5 and

23 should be an accep a le
apsyer.



Test - Page 12-T-1.

L.

1. (a) 2
1

(b) 3,.
3

2. (a) Scale factor is

3

. (b) m MC° = 13

12-T6-T-1

4; (a) x = 4

(t) x = 3

5. AB, , BC , and CD are equal in measure.

6. x =16

7. 50%

8. t 1.8 about 50 .

/LA
4



9 1R-TC-T-2

0

10. (a) x

(b)' x 180

(c) x = 25

11. (a) 5 is 25% of 20 .

(b) 25% of 80 is 2Q .

(c) 40% of APP 90 is 36 .

30 100

30% of 40 is about 12 Any answer between '8 and 15

should be acceptable.

.4%

.01

r,



Teacher's Commentary

Chapter 13

MORE ABOUT RATIONAL NUMBERS

13 - 1

When this chapter has been completed it is hoped that students will be

able to add, suhtract,eultiply, and divide rational numbers. (Mixed numerals

are more appropriately discussed as a topic of measurement and are not cover-

edhere.)

The Objectives are:

(1) to review briefly the concepts of Chapter 5, e Integers, includ-

ing comparison, addition, subtraction, and mult ication;

(2) to teach division of integers, including negative integers and to
40,

reemphasize the connection between multiplication nd division;

,11
(3) to teach students: (a) that '--a

1

2
, and k all name the

2
-1

same number; with T the'most useful form and ) that 1 and
1r name the same number, with the most sefUl form;

(1.) to review addition and subtraction involving fractions with like

denominators; I.

(5) to teach the meaning of multiple, common multiple, and least

common multiple and to provide a technique for finding the

L.C.M.;

(6) to teach two:ways of adding rational numbers: (a) using a flow

chart and (b) finding the least common denomiliator;

(7) to reinforce the idea that when you subtracty%t add the opposite

of the' subtrahend;

(8) to introduce negative exponents with powers of 10 and show

show to.multiply or divide powers of 104 by adding or subtracting

exponents;

4
(9) to reinforce the idea of the relationship between fractions and

decimals in powers of 10;

(10) to provide a tool with which students can write any number using

Tientific notation or reverse the process;

67

4
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13-TC-la

T11) to show the'relationship of fractions, decimals, and percents.

. 4 \ 4

' I,esa

Clasa Disc .sion d Page 13-1:

1. Number to thright.of zero are positive integers

To the left of. zero are the negative integers.

5 unit to the right of zero:

6 Units ,to the left of zero: 6

2 1 0 1 2 3 4 5 6 7 8 9 10

3. 0 *

3 units

To thg r14ht 1

,4, units

T6 the right

6. 3 units

To the left

3

OM.

7. ,3

8. (a) 1 + 4 = 5

(c) -1 + 5 = 4

Multiple Choice

fa) ,

10. (b)

11. (q)

12. '(a)

( d ) ' -1. .

(').'5 + 4 1

ti

C



13 (a) 2

(b):

(c) add the opposite

I (a) = 1
4 +

(b) 3 - 2 = -5
_ _
3 + 2 =

_
5

(c) '4.- -3 = 7
4 + 3 = 7

(d) 3- 2 =
3 + 2 =

Exercises - Page 13:1e.,

I. (a) S.

(b) R

(c) T

(d) B

2.
f :x .-)opp x,

Input Otitput

x opp x

4 . -4

3 3
.

-0 0\

1" 1

3 (aF 3 <

(b) 7 > 2

(c) -g < 4

(d) 5 > -8

(e) 4 < -3

(f) -16 <

.

A

69

Output

13-TO -lb

5 A

5

4

V

Input



(b) 3 + -5 =,

(c) 4 - 3 =

4 + -3 = 1

(a) - -3 = 7.

4 + 3 = 7

(v) ,6 -12 = 18

6 + 12 = 18

(f) 8 + -7 = .1

,(8) 4 + 7 = 3

o

Lesson 13-2.

(h) -8 7 -5 = 3

-8 + 5 = -3

(0) 4 - 7.= -11

1 4+ 7=
-11

(j) 3 -6 = 3

3 + 6 = 3

00. 14 + -14 = o

(i) 7 - 7 = 0

7 + -7 = 0

,(m) -9 + 9 = 0

. (n) 9- 9= 0
9 + 9 = 0

0.10.

Avoid using the expression ",Two negatives make a positive" when discus-

sing tiplicAion of integers. Students too often transfer this easily

remembered sayilig to the addition operation. You may substitute a catch-

phrase such,as "Like signs, positive products; unlike signs; negative products."

131C-2

Also avoid using the symbol

is preferred.

Class Discussion - /Page 13-2.

1. positive

2. negative

3. negative

4. positive

12 -4

3

12 = 4

;3

12 =k-4

73 7-

It+t1

70

to indicate diyision. The fraction bar

A



5. positive\,,

6. positive

7.. negative

Exercises - Page 13-2b.

1.

2.

3.

4.

5.

105

15

-16

-8

27

1.

12.

13.

14.

f5.

;6

, 3

4

95

-4

6. 9. 16. 112

7. 30 17. 225

8. -6 18., -25

9 45 19. 30

10. -6 20: -13

21. -176

22. 1150

23. 171

24. -81

25. 702

Lesson 13-3.

Briefly review the comparison property:

a c
= if and only. if atd =bc

a c
TT, < a if and only if ad<b.c

Students should realize the importance of writing fractions with (a) no

negative sign if the number is positive and (b) the negative symbol in the

numerator if the number is negative.

71

(
4
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It is strongly recommended that the teacher make every effort to use

the word "simplify" instead of "reduce". (We' define "sikplify" t'cl mean

writing/ equivalent fraction so that the numerator and denominator are
, .

relative prime.) Ehco age students to write their answers in simpl

form, but do,not'ovexemp asize simplification. .Correct ansWers, that are
e

k not simplified are.much 3referred to simplified incorrect answers.

ss Discussion - Page 13-3.

' .16 -1,
and

-
1. 4 ad = 4

,

16
= it_ so -(

_They are all n4es for 4 .

2. (1))

a
-(2y

. 2
(e) _43 t-8

§"

(g)

(0, 4. (f)
5

4
-(12)

-4

4

(d) 7(i) :2
6

f 1 + 0
3. (a) --7--- r

(b..

-4 + 2 2
)

(o)
9

10
7

6 (g)

2

-(1)

2

3

f

(or

16

0) ;'

or
:8)

10,

3

4.

5.

6.

4
-f

(a)

(b)

47 =
d

24

2

2

2

and

and

2
= 2

1

=

1

4

A

72



1.'

..s b) -- > '
.

(
,

-8

1
-1

......

,--

.418 '`.<1 '
(c)

5, , '3

..t.: (d)
.2

...:-. _
4

113
,

..'

1(e) .,-:-- > 5
3

- ,-8
2. ',49.) 7 7 1 , : ti.

4 1'

A,

Is

L

(b) i ... e

47.(e) g = -f ,A

.

'lesson 13-4. .
,

,. .

The study...of multiples wag' postPonel Until now in_thg hope that studenti
..

, -
'''

. ,

would be less likely to.cotifuse factor anemultiple. Mention factors as,
.

...r
.

vliltie as possible. ,

Class Discussion = Page 13-4.

,

,
.

.

t

1. 2

2. 64 , 66 , 68 , 70, 72 , 74, 76 ;78, 80

3. 800, 20,000, 6,000.000,000

4. 0 , 3 , 6 , 9 12 15 18 21 , 24 , 27

5 . 0 7 14 21 28 35., 42 ,.49 56 , 63

6. 0 5 10', 15 20 :25 30 35 40 45..

7. 0

8. 1/

9. 2 3 ,_14 5 16 29

73

4.6

3

t

r



10, ritmiber ( 4

mtiltiiiie . .

`:11. `,..2 times,
, .... .

12, 1,...,

13.; 2 titaes; ,4
1. ands. 3

Ro

14. Answers wij..1 -vary.'

.4

1Eacerci.'ses,-,?age 13-4b.

1. 10 33 39 Q41). 5.1

Oj 63 69 73. 0 77 79 81

9 d 3 23 ,

.77 = 7 x
81 = 9 x* or 3 x 27
87 = x 29

12. .39 = 3 13

t.49 = 7 x 7

51 x

= 3 x 1
63 = 3 x 1 or 7 x

3. o.
4. (a) 24

(b)
(c). 8
(a) 6

0

5. (a) 16.

(b) 8

(c) 4

6. (a) 12

(b) 6
(c). 4

(a). 15
(b) 5

o'

A

57-

(a). 4
(f) 3

2

) 1

la) 2

(e).

7)4



I
Lessor, 13:1.

Students should, not be asked td-find the least common multiple by the
r

prime factorization'method. Aowever, if someof them do use that metho40,

don't disCourage them: More important than'findlng the least common multiple

is the ability to find'a common.multii)l Be.sure students understand that

a ,pommon multiple of to numbers danalways.be 'mined by ,(finding their
. .

product. .

/:

Class'Discusaion -:Page 13t75.
.,

1. (e.) 2

(b) 0 ,te , 4 , 6., or 8

(c) 2 , 4 , 8 , 10 , 12 ,'14 , 16 18 ,

(Students may, of course, list 0. Jf they do, remind them of the

fact.that 0 is not usuhlly included 1n-a list of multiples.)

2. 3 , 6 ; 9 12 , 15 , 18 , 21.0,24 30

1111:'

6, 12, . and

The smallest is 6 .

. ft
there is mo greatest common multiple of 2 and 3.

\. ,

f4. 24 is a common multiple of 3 and 4. ..
.

The smallest is 12 .

. . The L.C.M. es 1.21111
P

a

5 12

+ 9) =18 24 = (12 12)

(9 18) = 27, = (li + 24)

( 9 + ) = 3 6

The L.C.M, is 36 AllAll are of 36..

'Pocrcisest"rgge 13-5b.

1. (a). lef 15

' 20, 30

4,



.

(b) 8 o,l

"16 20

A

..

24 30

32 AO

40 L.C.M. is 40 ..

(c) 15 20

30 40

45 . 6o

'60 L.C.M. is 60 .

(d) 9

'18 30

27 45

36 1

45 L.C.M. is 45 .

(e) 12,, 8

16*24

24 . L.C.M. is '24 .

(f) 6 9

12 18

18 .le(--- 18 L.C.M. is.
(g) 21 14

42 28

i2 L.C.M. is 42 .

-

2.

.*.

(a), 30. fThe next three are

(b.,) .41?

60 , L, and

(0- .45 ,90,135

Class Discussion - Page 13-5d.

40

1,

2.

13.

4.

4

6

8

12

20

<8
< 8

, 8.

, 12

, 4

so youjidd

so you add

,

2 to 4 "

2 to t6 .

#

r

a %

-7(

120

13-TC-5a



5. 24 , 24 , 8

6. 5 7

10 , 14

15 , 21

20 28

3o ,

35 1

35 , 35

7. 6

iio
14

15

21 ti

P.

prime numbers

'(And

(And

2 X 3 =

2 x 5 =

6 )

)

(And 2 x 7 = 14 )- (And 3 x 5 = 15 )

(And 3 x7 = 21)

9 4

18 8
s.

27 12

36 16

. 20

24

28

32

36

36,

Exercises - Page 13-5f

1w 10

2'. 12

3 12

4. 72

5. 72

'6. 18'

0

A

4



7. 90

8;

48

10.' 120

11. 33

12. 42

Lesson 13-6.

7,3-TC -6

-r)

Allow students to use the flowchart for adding rational numbers as long

as they need it. On the, other hand, if some have developed other successful

techniques, let them ute the one they prefer.

Class Discussion - Page 13-6. ,

1. (a)

(b)

(c)

2 + 3

1'

5

3 -
3

- 4s

12 + 1

5

3

8

1

=2

2. P(blue) =

2 + 1 3

A

P(e,ither red or blue) =

3 36
$ 4

3. Output:

4 12

8 =32

12' + 24 36,.

32

32

And
3 8 24

78
rot



4. 8 is a multiple of 4 .

Wit- of 8 and. 4 is 8 .

5

Yes

(a) 18

(b) No

(c) 6

2_445 3
(d) 4 4, 1

6"-- i
(e) Yes

6. (a) 34'

A

. .

1 $

13-TC-6a

(b) Yes

(e) 12 k-
7 (a) 27

IS

(b) 3
. , 2

(e)
4 +6 5 i

(d) No

(e) i
..

. . .

.

1

9

W -

. .

t

, .

.

1

t



Exercises - Page 13-6e.s.

1:4

2.

3.

4.

.-2
12

13
20

3

5.

23
6.

73.

8.

9.

10.

2
9

F6

11

11.

12.

13.

15.

16.

17.

18.

19.

20.

7
12

13
12

1

12

14

"3

1
2

-1
30

3
2

°13-TC-7

Lesson 13-7.

Page 13-7.

1

7

12

12

-1

3
.
-1

1.
2

2

1

'411,

Exercises -

1.

.11
2

2.

3 ir 3

3

1

22

9

4.

2 1

3 7

Po

P



5

s 2

6. -1

12

1 -1 -1
44. 3 12

7,
16

1 1 3
S

8.

9 -1

2 -r =

10.

11.

12.
1

Lesson 13-8.
) A

The intent of this section is not to promote mastery in computations with'

13-Tc-8

expongnts 17ut,rather to reinforce concepts of relationships within the decimal

81

system. ,,

, The completed chart will show:

J.

10,000 woo
.

o100 w 1
a
w

1 1

wo woo

io
4 io3

.

10 2 -.10 1
0

10
-1

10
2

10

.

10
-3



Class Discussion

1>
1. (a)

(b)

(c)

2. (a)

(b)

(c)

V
(d)

- Page

1
10

1

100

13-8

13

I. e

-8a

,

1000

0

1

-2

-3

3. ) 10 108

195 =4 103
102

100,000,000

Exercises

1. (a,),103+2

(b)

(c)

(d)

1

1000

- Page 13-8b.

= 105 and 1000 x.100 = 100,000

10P = 100,000 ,

ibo105+73 = 102' and 100,000 x
1000

10 = 100
.
2 1 10010-2+4 = 10 and x 10,000.=

100

10
2

100

lo3+2 =.10 and
100Q x loo too,000

5
10

P 100,000

(e) 105+1/ = 101 and 100,900

1

10,000
10

(f) 5+ 4

.....

10
1
= 10

.

9 . and
f x -

100,000 10,000 1,000,000,00

-9
1,000000,000"

82



2.

4-

(a)

(b).

(c)

(d)

(e)

107 ' 9
- 10

. 2- 10

x104 = 10l

= 10
5

-4
- 1 0 .

7t

13 -TC -9

16t

10

'2
0

1

103

10

10

10-5

10-1,

4Lesson 13-9.

The principal purpose here is to relate decimals and powers of 10 .

Class Discussion - Page 13-9.

102 = Xi--

The completed chart will show:

Power of 10 becimal Numeral

10
6

1,000,000.

105 100 000.

10
4

2111221L

,10
3

,

. 10
2

-10,

10
0

dire

t

F4action

1000.

p_

47

1

'10

100.

10.

1.

.1

.01
100

1
.001

1000

1.0001
10,000

83
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_

105+4 = 1/r

106 x 106,-- 1012

10
5

x 10
6

= 10
-11

102 = 106

10.4

ti

Exercises r page 13-9c.

1. (a) lo
4
x 10

-14.
= 10

0

(b) 102 X 105 = 107 ..,

(c) i0 x. 10 = 103 2 5

(d) 105 x 107 = io , 1
12

(e) 10
2 x 103 =.101

.

-3

(f)
1

0 io ,
- io .---..

io
'

..i

10
1 k :

(g) - 10
3

io .,

10'4
(h) - 10

10

2. (a) 4.00,000 x'1000 = 100,000,000

(b)
.1 1 1

100 1000 109,000

11
1,000,000 X T07),---00 - 100

A. '

(c)

(d) 1 X --L 1
100 100

Lesson 13-10.

13-TC-10

With the flow charts, students callV

-

140sIly rewrite any numeral using

scientific notation, or convert from scientific notation to the usual

numeral. Students are not required Co do any ro'mpuIation involving scienti fie

notation.

FOt

c

P.



Class Discussion - Page-

1. 5.64

2. 9.664

3. 2.0723

Exercises - Page 13-10d.

1. I(a) 4.35 x 103

1(b) 2.40735 x 103

(c) 1.968 x 10-4

(d) 4.735 x 102'

(e) 5,1748216 ic 105

2. (a) .0000615

(b) 1001.

(c) 549.2

Lesson 13-11.

(f) 4.57 x 108

(g). 8.46 x 103

(h) 9.945276 x 107

(0' 3.84093 x 101.

(j) 7.5369 x 101

(d) ..00028875

(e) 9,626,400.

(f) .073485

r.

For this lesson each student needs three straight pins. Scissors are
aid() needed.. We believe the s dents' experience with this lesson is more
than worth the extra time an trouble ittakes to supply these extra items.

Although etudents'often give li service to the idea that = 25% and
.25

100
-

'
many youngsters are no so are of the trirth of what they say

that.they are willing to use these symbols interchangibly:

Pinning down the relationships wrong fractions, decimals, and. percents,
literally as well as figuratively, should convince even the most uncertain
student.

Class Discussion - Page:13-11.

On line C., the unit is divided into 10 parts.

On line D , the'unitda divided into 10 parts.

On line E , the unit is divided into 8 parts.

85
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I

1. E:

F:,

2

1 1
and

5
closer to -

D: .2 and .3

C:

B:

A. and -3-2-
100

2 3

10 and 175

20f; and ,.301n

6
2.

0

100

.3.

B: 6ot

c: 6
10

D: .6

I 4,

This corespondz 25%.

fK

13-TC=11a

to 25:1r

4
E: g and and 'closer to

87 88
A: halfway,between and

100 100
.

B: between - and '88d-

C: between and and closer to
10 10 10

D between .8 and .9 and closer to .9

G: halfway betweeri and 1

A: 33
3 4

an'd i0
. 10.0 100

B: 331, and 314

C: 10 and

.3 and .4

2
E:

4 ,

F:

and

and

G: and

I

3

2

5

2 b



m -7

Exercises Page 13-11c.
.

6
4

1. E: s B: 74

D: ..4

f 2
3. ,H: 5 and 5. 5

t. )
G: B: 50%

10

4

100

S144
B: 401.1 'A:

.40 100,

4., 70
loo

.Lesson 13-12.

B.: 70/4 D: :7

)

Techniques. for renaming raeional numbers are important if kudents are

to be capable of using alternate methods of solving problems. Further

3

5
and 5

13-TC-12

prictice in/computation is provided in Chapter 17

Class Dismstion - Page 13-12.

1., The denominator is 100..

%
(

7
.,100

,,

62
. /

// 62% =
100

21 _ .K. A - 3- SO /..a 31-
100 25 4 100 ,=, .5.
v.,

20 20 _ 1 20 l'A = so
100 20 , loo 5
'62 2

so
, 31 62 31

T.To 5U Loo 5o

2. 1 =

150% = 129
100

% :2:
100 .

100
301

- 30 ''(or 3) .

..

122 . 1.50 (or 1.5) .100

.5.-.. _ .05
100

il

,8i



3.''11 =1.5
2

.

13-11C-I2a

N
To divide b 100 , move the agmal point 2 places to the left, so N

1
1.5 divided 100 = .015. erefore 1-rt = .015 .

1
=

:54,

.54

2.5:\

=

=

100

.005

2
2513

. 8 x 62.5

5 . '875 ItO
.875 x 100 = 1000 x 87.5

Exercises - Page 13-12d.

1. Fraction

1

; .375 37 2

I

(or 621)
2

81500.0'

Decimal percent

.25 25e4

,'.125 12 it

1-2 654,
20

.8 80%

Yid .63 63

.g 66-42
3 3

1

13
.125 12

2
do

12 1. .

, .3 130t10-,.
-2- .45 ) 454,

.
20

2222

ma,` .(55----------, 5.5'4-
1000 .001

88



.4

(d)- 15

; '23
On: 4--- or .575

te*).: 120

4(d) 27

(e)

(f) 100,
.

( or ,21875

(h) 78

(i) 552

(S) 110

Pre-Test Ehceraiies - Page 13=P-1.

(b)

f3 + -4

. (0) 2

(d). -2

(e) (2) T10

+ -7 9

t

(h)

, 4 + 2 = 6

°'..(i) 3

= 9
_6
{9 =3

(j) -4

4. 3 =

(k) ;15-

(f) -3 (m) 0

+ -6 = -3

(e)

(0 25

(g)

(h) -3

89 .

13-TC7-1



v

4. (a)

(3))

14

3 2

"6

1 2 em< 7
-4

2 1

= 1

5. (a) 0

(b) 1

13 -TC -PA2

(c) number itself

(d) multiple

!(e) 4 , 8 , 12., 16 , and 20

("P even

(i) 2, 3, 5, 7, and 11

(h) 2

6. (a) greater (larger, bigger)

(b)

(c) product

(4) 3

(e) p.

(f) 3

(g)

(h) 6

1-1
12

90

M



4.6

8. (a)

(b)

(c)

(d)

3

3

+

2

3

1

1

12

1

12

7

7 .

3

103P

,

ea

(e)

N.?
9. (a)

4. 1

5 =.173,

-1 -1

10
1+-k

=

3

-1

'1

10
-5

(b) 105-3 = 102

(c) 105+-3 = 102

(d) 1041 = lo

10
-3

1
(e) 10

10

10. (a)

(b)

(c)

(d)

11. (a) 4.56 X 108

10
-4

X 10

10
6

x 10
2

. :72

10
4

x 10

10
3

x 10
4

105

4
=

ijo8

10

= 10
-6

= 101

10

- 109

(b) 2.97457 x

fir/
C)

,

1.642 1.0-

9

13 -TC -P -3

(a) 5:46007 x 104

(e) 8.7523 x 10.3

s

rj



% 4

12. Fraction

7

1

1

200

Test -Page 13-T-1

(i0 -6

-(1)

(d) '7

3 ;- 4 = '

(e)`

. -9 + = 71i

2. '(a) g7,

(b) 30

'(c)

(d)

3. (a)

{6 3

(c)

4. (a) 12

(b) 120

(c)

-28

9

A

Decitaal Numeral

, 422

,9.

.005

A

92

?ercent

87.5'10

+0. ,2!_t_

1-ct2,

A



(e)

,

116

4

3
7. (a), 103 x 103 = 106 (c) = 103

lo

(b) lo 3
x 103 = lo

0 101 d- 10-

10
3

8. (a) 4.06 101.1

43) 2.74 x

' (c) 6.821 lo 5

4_

(d) 5.67 > lo 3

9. 1 Fraction Decimal Numeral, Percent

1

2

2

3

1

100

1

i000

-93

112

'5o

664
3

or 112.54,

A



Lesson '14 -1.

Teacher's Commentary

Chapter 14
/

PERPENDICULARS

In Chapter 9 the students were introduced to the idea of congruence-by

tracing a figure and then seeing if one figure would fit upon a second figure.

This process of moving a tracing sheet from one position to another suggests

the idea of a rigid motion, mapping the lane onto self. In this lesson

we explore this idea more fully. In a practical sens this is what people

do when omparing two objects that can be physically manipulated. They in

essence "slide" one object onto another, "turn" the object, or -"flip" the

object in order to determime whether there is a matching.

k
Althoughit is not obvious.to the, student,, the motions of translation

(slides), rotations,(turns, and reflections (flivs) are closely related to

perpendicularity and,parafIalism. sioF example, 'given a figure in the plane

and its,image,,the point about whiOh the figure can be rotated such that'it

maps onto its image is the intersection of the perpendicular bisectors of the

line segments.between.any two corresponding points on the figure and its

image. .

1

4,
9c

ei f
4)



f

4

4 ,
sir . 14,-TC-10

yik

, The motion of reflection lis also related to perpendicularity. Given

a figure a d its reflection in .0 line it ,,,fine4i zis the perpendicular
$

bisector of the /inq,segment8 connIctingcorrespo ng points of the figure.4
and its image. Line i is the ti xis .i4mmet

; ee

f--- rs"
,e

rZ

V

7

I

It should be obvibus how the motion of translatibn is related to

.parallelism.

Although a primary purpose is to refine the student's geometric perception
0

it is recommended that those students who have difficulty perceiving these

motions should be allowed to'inaltetractngs of the figures 'and move the tracing

from one position to anOther,Ilipping,turningo and sliding as the Case may'

be.

96
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14-TC-lb
Exercises - Page 14 -1c.,

1. Here are some popelble solutions for mapping the figures onto themselves.

There are .others.,

(a) Flip about ot .

s

,

1.

Flip/Slide

Flip

1 71,,
(2) ;

,I1
1 ,

Y

Slide
.

A" \\ \ `\ \\ ^ \
, \\ .(1)

.-,

/1//

/II lirp/ /\ / /
\\

\\ // /4
.... . . . . . . . . . . ,.....V.. ... ... ... ....../

//. /// // ' /
/ (2) /

/

/ / /<
L._____/

,



I

9/

'Y
e

tr



Flip /Slidep/Slide

Flip

L _ _ -
(2)

r

T
s

a

(1)

I I

1 I

fat
1

1

L--.1 '

ihi
1

1 _

Slide

a.

r rT
I I(1)r

c

I I

I I

I

I I

99



Flip/Turn,

Flip.

r-04 1
L (2) J

I

1 r
1 I

t 1

r---------, I I

1)I_ (--I 1------.1- L.-1
e

q3

4'

01?







: '



o.

24 Figures (b), (d), and (e).

3. (a)

..e

(c)

(b)

(a)

1

104

5,

1".

,



...

11. A circle.

5. 13FAINKOSTER.

!..

(a) A slide or a flip.

. '(a) A. slide
.. ,

, el*

or

11

y

i,

14- frc - ii .

or a turn.

(e). A slide,
a flip,

or Ft turn..

105

4.

/

\ V

4

i

I



Lesson 14-2.

Since students have a tendency to forget that a figure is congruent to

itself (the identity congruence) you should emphasize this idea.

1.1;-T6-2

Notice that you will have to ppvide a 3 X 5 card (construction paper

will do) for each student.

Clash Discussion - Page 14-2b.

1. (c) ABCD = CDAB

2. (c) ABCD ; BMOC

3. (c) ABCD = DCBA

Exercises 14-2c:

1. (a) ABCD = ABCD (identity congruence)

(b) ABCD = BMOC (flip about the vertical axis)

2. (a) D ABC ; 4 ABC

(b) /I ABC ; ,6 CAB

(c) D ABC ; 4 BCA

(d) D ABC ; AACB

N) D ABC ; &BAC

(f) /I ABC = 4 CBA

There are eight correspondences which can be found as follows. The

identity correspondence followed by rotating the square dLockwise
.900

180°
,27..o

through o results in:

RSTV = R,9rit

nsry = VEST .

RSV =,

11.917

Flipping the squ9re about the vertical axis. results in'

RSTV =i SRVI .

Flipping the square about the horizontal axis results in

, -MTV = VTSR

Flipping the square about e diagonal*through V. and results in
1 1

RSTV TSRV .

106

44



-..---,,..-----,-,----- 7---7---n---.--------,---1- ,
t i. *

14".TC'.3, li';
1 Fliyihng the square about the diagonal through R and T results in

1

1..

RSTV = RVTS .

Lesson 14-3.

Many students are not aware of'the agreement that North is always

placed at the top

the exercises.

Exercises - Page

1; .(a) North

of a chart. You should point

14-3.

East

this out before assigning

so

(b) West

(c) South

2. CB and CD

3. m COB = 60

(b) niLAOB =30 '
(c) m = 120

)
4. Fold and'crease the paper once. Then the crease back on itself.

The creases will be perpendicular to eac'heach

Lesson,14 -4.

Class tacussion - Page 14-4.

4

2. A triangle.

r



3. (a) m PA = m PB

(b) Isosceles

4. (a) Yes

(b) Yes

(c) Yes

(d) Yes

(e) Congruent

(f) A rhombus

P

r

Exercises - Page 14-4a.

1. (a) and (b)

(e)

(1) MA ; MB because it is given that point M is the midpoint-

,' cif- AB .

(2) L AMP = L BMP 1:46ause both angles are right angles.. 14044.

<

oo

(3) MP ; MP- identity. -

(4) A ARm ; A BPM by SAS.



.3.

(d) Yes

(g) Yes

Yes

(c) A circle.
.,

109
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*q

lesson-14:5.

"nClasspiscussion - Page 14-5.

4 1.

s

2. (a) They re perpendicular to each other.

5..

14 -Tc -5 S

.Yes

(d) A right angle.

(e) A right triangle.

110





3. BRAINBOOSTER. The path of point C_will scribe a semi-circle.

. Lesson 14-6.

Cla s Discussion - Page 14-6.

The nswer to all questions is yes

.

The paper folding in this section provides the students with first hand

experiences in seeing that the medians,,angle bisectqrd, and altitudes of a

triangle do intersect. The construction of medians,,+ngle bisectors, and

altitudes with ruler and compass is difficult to carry out accurately enough

to achieve the purpose of the constructions. Paper fplding provides a quick

and simple means of finding these lined. o0

Exercises - Page 14-6g.

1. (a) DM

(b) CM

(c)

(d) CF

2. A

If the constructions are done carefully the bisactor of BO , the

altitude from A to BC , the median from A to BC ) and the

bisect* of L A will all be on the 'same ray AD

j

112



Pre -Teat - Page'14-P-1.

1.

A

Flip

Flip /Turn

,

IP

V

113



%

2.

3. An uncountable number of flip axes.'

11. CB s corresponds to DE

Cq COrrSp011ial3 to'

BA corresponds to FT'

L c Corresponds to L d

L b corresponds to L e

L a Corresponds to L f

5.- '(a)-,A ACB..'.-; IN ACB

(b) p ACB = p BCA

6. O 7k i OC

p A

The triangle is an isosceles triangle.

8. Center

ll4

1

4

.4,



0

.
...

t n

4

.
,.

i





411416

4. = corresponds to

5

FB corresponels 'to TD

AC Nrresponds to TZF

L a . correspoinds to L e

correspoids to L d

L c corresponds to L fr
(a) 6 ACB 1: ACB

(b) d ACB 7L-: BCA

6. c OA 1 OC

7.

A

A *ombus.

(

3



. ,Equidistant

One

10. Tangent-

11. (a) Segment BM is called the perpendicular bisector" of AB .*.

CO Segment is called an altitude

(c) Segment CM is called a, median .

(d) Ray BF bidect the angle at B .

V

1.

1

r 4

118
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41.

Teacher's Cc.amentary

Chapter 15

MEASUREMENT

`Shia chapter is divided into two general categories:

.(1), physical measurement,

(2) exact geometric length.

Many students still have'difficultytreading rulers. "We hope that the

student will gain this 'skill early in the chapter. We also hope that the

student will recognize that all ppysiCal measurement is approximate.

'In the last part of the chapter the Concept is that we can imagine

exact lengths, of geometric figures even though eltact physical measurement

is impossible. It is through this concept that We are led to the need for

.sourc, of the irrational numbers. These ideas introduce toe next chapter,

"Real -NpMbeYs"

1

Lesson

Class Discussion. - Page '15 -1.

His rope is 20 yuks tong.

His is 60 inuks long.

Exercises- Page 15-1a.

Be sure students know that they shoul

their starting.point, hot the end of the ru er.

use the zero mark' oil the ruler as

Segment
,

-Rider A Ruler B .Ruler q Rule LI

m AB 10 ' 6. .! . 14

m AC : 6 , 15 9 ',,' 21

m BC 7 18 11

119

t



Lesson 15-2.

Class Discussion - Page 15-2.
ti

15-PC-2

Segmedt, AB is more than 2 inches long but less than 3

inches long.

Is the length of segnient AB closer to 2 inches or 3 inches?

3 inchesb,

Is it exactly 3 incheslong? No

Exercises - Page 15-2a.

i. (a), Each unit segment'of\rtiler

and each of these ports is

B f's divided into. 2 parts:

1

inch4lpng.

divide into

inch* long.

(b) Each'unit _segment of ruler C is

: 1

and eaOhbf these:Parts is V-

.*:. ,

I

(c). Each Iiiiil',segmAlt of ruler 'D is,t . . 1 .

and each of, these parts isf

(d) Each unit segment of ruler

and eaoh!of these Parts is

divided 'inlo

inch long.

E is divided into 16 parts

1

lb inch long.

parts

.
, parts

Ruler 1 Length of CD

A 3

B 2g,

C 2

6
D 2 /3

k 12'

(b) Which ruler is least recise? 14

(c) Which 'ruler is mos precise?

A

120

J

;

I

or



Lesson 1:71.

. 'Class Discussion - Page 15-3.

9 '1
11. = 2 4. .3.

7
= 1

8 .

4. 9 - 42.2. = 1

Exercises - Page 15-3a.

31. 34.== + 3
3 V-

3 12
3 = +

3 15
3 V""

2. 43= +
3 4 3

243=
T

2+

43=3 s

. Exercises - Page 15-3b.

5 1
1. 1 }T + 5..}/ = 6$-rf

=

2 5
2. 7

9
+ 8

9
= 15

. .

Exercises - Page. 15736.

1. 7 +4= 12,

2 1
2. ,5 + 12 -f =

io 1

121

3. 2

2

15-Td-3

4. 5 2 =
.5 9:

59 9 9
= 112. 2.

9

5 50.
5 9 =

3.

4.

/2
2

+ 17
5

153 +. 9

2
=

5

4x
29

= 24 7)8

24

17
15

7 + 20 i = 36

2 1
4. 8

7 + 1
2

= 9i
. 14

- 4

1



,.5

-Zcerciseti --- -Page- 153 &.,;.7','

1. 32 3

2. 36 5

3. 32 5

4. 343 v

Lesson 13-4..

4 . 6l' 7: 5, 5
A

.

Class Dispaiiton - Page 15-4. O

1. No

e*112. 2

6. 14 Is

7. 7

8. 129

Yea

2

, '
TaCercfs es - Page ;

3.
ta Ik$ °

5. ; , .;
F F

A
e .

m g;
,

;-,4 4.1,
2," m

".i.

4.,

5.

'm BE ft 5 12

m BE ft

m,CE ft 5 -

m ED

FZ, 3$
or.

32

m BD 2

:6% m CD ft 3 I-

CD.,ft

1

8.

9.

mACf 1..6..
m AE ft 5 -

m AE

m. DE 5

1-m DE ft 2

,



Lesson
t

Glass Discussion - Page 15-5.

1. .(a) m AB .9

in BC .9"

m AC 1.3

The students may disagree on e measures of these segments. Tbey

may wish to orgue as to which is t closest mark. Take advantage.of
.

such an opportunity to point out t the reading of any measuring

instrument. subjective and often pends upon how the observer, nseee

instkument. In such cases eith measurement is acceptable.

The pei;Lmeter of 6 ABC = m AB m aC t m are

The perimeter of 6 ABC :4- 1.3

The perinteter of 6 ABC , 3.1

r'

(b)

m st= .7 -

m PG Ps' 1.2

m TE8

:.

The perimeter of 6 EB:G a E; .7 1:14

The perimeter of 0 -E ''d 4

-

-r

(e) tach of these* parts mouiCI be. one ne..h -ied.th of 'an inch,

(d) EaCE:Partvould lid one one thouse th 'of an ineh.-
It 4buld not 'be possible .to read aitil a rear.

101

6 :



4

Exercises--

1.

Page 15 -5b.

m AB M 1.0 m

m KI,

m 41,

.

, m BC 1.2 1.2

m AC , 1.0

P 4.1 -4
,
3.7

. 5 '

2. m 2.3

,m F0 F.- .8

,rn E0

110

4
4

,

1.7

Lesson 15-6.

4.8

,

Class Discussion - Page 15-6.

0,00-'!'

5

Each unit centimeter has beenivided into 10 parts.

Can we write our measurement in deciimal fore\ Yes

t wo0

A

Segm ent
:I Length' in

iinches

Length In
cm'

AB

,

AC I.AC1!

1 ,, 2.5

i _........:---.*

,: '.. 1 --C
..lo

.0

...

3.7
--7-"P

Without treasuring, hole long are

AD, and 11-115?. cm

,

Without teasuring, h2w long is A0?

1:25 cm

.01 I

.

0,

A

Sr



-x

,,Without measuring, how-long-is DO? 3.5- Cm

AB is 3. 'inch 'long and AB is 2.5 centimeters long.

About how many centimeters are there in -one inch?,

2.5 cm 1 inch

P

X4reiGeS .age 15-6a.

1. m AB 4.1 cm

m BO AI: 1.4 , cm

m AC . 4.4 cm

t;;"

m 2.9 citi. . m 1.8 am

.n1 QR 4.7 cm m FG 4.7 cm

mS
.

3.4 cm m FM 3:0 cm

3. ni 3.5, cm

m 4.4 cm

m 4:8 cm

m rr '6.0 "cm
, .

PRM P R 7.1 cm m GM 3 . 0 cm .

Lesson 2.21-.

Lessons 15-7, 15-8, and 15-91Consider conversions of units within the'

British system and within the metric system.

We have taken a. functional and graphical approach to conversion to"

reduce the confUsion of whether to multiply by 12 or diVide by 12, etc.
. . ,

,,.---

The graphical approach gives the student an easy method for converting`

units. We hope to establish the ideas'of conversion through this visual

approach. We are not attempting to develop .Mtigh degree of proficiency.

Resist the temptation' to supplement these seCtions with "drill" exercises'.

'Class Discussion .~Page 15-7a.

To change from feet to inches you multiply by , 12

Write this function,in allrow notation: , f : x 412x



Do you get 36 inches? s Yes

.2 feet = 24 inches

1
3 -f

3'
1 4.

9

18

27

feet = 42 inches

inches

feet

Feet

feet = 21

inches =
3

4.

inches =

inches =

1
1 2

1
2

feet

2 3
33 feat

48 inches = 4. feet,

45 inches

1 ; ,

3 incheS,.= V 1 feet .4l

You pm.ttiply the number of fset by 12 to change to number of

inches.'
.4 ,

'

You, ultiply the number 'of inures by 12-. to change to number

of Net.
.

Exercises. - Page .5..7d.

1. (a) 2 feet'= 27 inches

(b) 3 22..* feet = 42 inches

(c)
.'feet

'feet = 9 Ughes

(d) 1 feet = 25 inches

11/
(e)'"4 feet = 48 inches

'4

4 ,

12.6



2. (a)

(b)

(a)

(d)

(e)

18 inches .
1

, 1 -,,-e feet

15-TC-8

feet

feet

feee

feet

45 Anal:es =
3

3
1

33 inches = 2
3

21 inches =
1 3

4,

15. inches =
1

.14,

Lesson 22:1

.

Class Discussion - Page 15-8 4`

1 yard = 1 .3 feet ti

2 yards = 2 .3 feet

3 yards = 3 3 - feet

4 yards = 4.3 feet

5 yards = feet

x yards = xLl feet

f :x 3x

Exercises - Page 15 -8b

.1. (a) 4 yards = 12 feet

(b) 2,s- -yards = 7 feet

(c) 7 3 yards = _23' feet

(d) 9 yards = 27 feet

(e) 9 yards y27 feet
4

(f)

(8)

(h)

8 yards =24 feet

2
5 .5 yards = 17 feet

6 j.
1

yards = 19 feet

1

(i)
2

yards = 7 feet

127



.(

(j) 3, yards = 25 'feet

2'

yards = 2 feet

1
(1) 3 yards = 1 foot

2. (a) you.multiply the number of yards by 3 to change o number

of feet.

1
(b) You multiply, the numbei- of feet by 3 to change tO number

of yards;

15-Tc-sic

Class Discussion - Page 15-8c.

1.

2.

1
1

24

33

yards =

inches =

inches.=

4 feet = 48 inches.

'2 feet =
2

yards.

11
-eet

et
=' -g yards.2

3
4-

The reason fo'r this problem is to show the student that it is very

difficult to read the graph to the'required accuracy..

'l 0

YOu,multiply the'number of inches by, 12 to change to number

of feet.
1

33 inches = 33 12

1
,.--You multiply the number of reet by 3 to change to number of

yards. .

feet

33 3.
1 ly

1
= 11

12

11
-12

1 1

3
33 feet = 33.. yards

12 12

'44

4

128

;

I



;Exerdi.ites::- Page 15-8d.

4,

2.', 27 ".ipohes

.4,-...4141, 45\ , inches -=

:

c,12,es =

.

.
15-Tc-9

^5.

. . . ,
-Lesson 15-.9.

i
,

i,,
, r *

, . BeTore basTnning this lessh draw of the chalkbo4id a segment more than
.,.

1.5 meters long. Balm stideniinakciff their 10 &a segments op this
.... -

e' segment. ;
7, . , .

Class Distudsgn - Page 15-94; ,

/ ;1. 101

2.' 10

-3. 2.0

100(i

6. 1o73,

T. fa.) lops
4

. l;

8., :(p) 1001

(b) 10-2'

(a) 1000:4

OD)
1000 s-

, (e)

10,:=(

4

;

,t1

?

129

4

.



PzercitieEi? , Page 15-9c.

(b) 438.6 mm

nim

731

.30:1 Fm

2. (iIT 1.26 cm

(c) .28 cm

(d) 143.72 cm

ii(e) 2.7
cm

() ..09 cm

3. . (b) 341, cm

(c) 820. cm

(e) ItO cm
(f) 2.8 CM

4. (b) 2.37 m
(a) 5.481 m.
(d) .47 m
(e) 1.98 m
(4,3.36 m

Lisson15-10.

ClairDlpeuspion - Page 15-10a.

2, 43. v63 =.3.4v

4. 27--.= 2 ft.

3

I

The ...r4.10.0 33 feet long.

(b) :1600 m
(a) 650 m
(d) ,4270 m

(F) 5(10.9 m

i( ') 271206. MI

6. (b) 4.O21 }cm

e) 1.9319 km

ka) 32814:' km

\e). 8.7295 ,km

. r 10 km

1km

2309

.14729

( 1,000,0

(d. 43.028 mr.

-00



8.
1

)

9 6468 cm

10?. ;` 164.34

1 68.58
502.92,

)

2 542.92 = am

13xercis.es - Page 15-10d:

(a)

15-TC-10a.

, 8 in
e. 20.4 cm ',

..
.

.(b) P' 7:2(2+,,ir) .. z,
..A. Pk 2(),12......+ 10 )

10

4

4

a

.
1

-

P 21'.50-) ,.!.. / ss. ,e

P.,... T60' cm ..... -t ....1
.0........ 0

h

. 4

.0 A

2.,,-' ...(dLin cz 2 , Inche's
,

, ,./4 i, . m AC: 4.8 .- iirhes

-...

', m Bo .6. 5,.2 inches.
, ...... --, . ...,: , -(b).,P = m AB + m AC + In Be, .

r
B 1,4 , 2 '.+ 4.8. + 5.2,. -..

a 014

.....,

...

P ' 12 - inches -

.:,..

,f f

... '.'

,I ' -..
0 , 4

s 1 s 1,

1 4 , ,

.
.

:.';- 0'

1

-

. .

I

1

S .6'

.

I

'



Lesson 15 -11.

In all angle measurements permit an error of + 2 degrees to allow
. -

for thickness of lines 'and inaccuracies in classroomRrotraetors.-
' Class Disatision -.Page 15-11b.

a.

. .. . r

1,..; , .

3., !---. .501 degrees.

. i

u-73ottom of Page 1,5-11b, e
1

.

. - 2. alb
._

. 3, ----;m. 4 y 1,30 degrees .,,,,
1 ,

II.... m 4 x+ xh I y .=-1.80 degrees'

.,...

4 r

Iltercisgs Page 15 -lie..
1, .(a) rLa '25

e"
I

;

4.

m L b. ft.

L a and L'b are called' supplementary.

, (b) m L a 45

m z b RI 33p, ...
L a and L b are called supplementary.

,

. .: .....
. '(c) mLa 80

..

m L b 1,---. 0'
:

10-._......,_
L a and ila are called su

-2; (a) m Lp

( 1b) , m 2

(c) m L t iio
,

L P and t

;34*? (a) m L x '60

(b) m-ty 40

(e)' m z 80

,

o

r.



(a) 'L r 73

(b) m L s 107

.m L t '107.'

m Lw 107

m L p 107

Lesson 15-12.

Class Discussion - l'age 15-X2.

1. (a), 12 feet

.

(b) 12 Vet
.1

(a) 5

,(),)

mIqA 73
i.Lu 73

m v

-,.

;(continued Class Dipcussion - Page 15-14.)__ _/
1. __P____e____]! d.

2. 22 a. .
.

3. 875 - 375
.

4. , 5qo sq. feet

If the tileiire'esch 1 square foot) how many.do we need?

A rectangle with all its sides the same 11nvgth is called a sqnaie

A(square) = s
2

. The area of the square below is 4+9:' sq. inches.

4



,
Ikertised--yage-15-120.,

1. A = 14 9 4.

A = 126 sq. ft.

2. A = 172 5.
A = 289 sq mm

3. A = 1;75.- 9

A = 466 sq cm

. Lesson 15:13.

Class Discussion - Page 15-13.

15 -TC -13

A = 63 - 10

A = 53 sq. it.

BRAINBOOSTER.

Total Area = a
2

+ b
2

+ 2ab sqiare

units

or

+ b)2 square units

A 4 -sided figure with opposite pairs of sides prallel is called a parallelo-

fi

1. AB, ti DC .

2. BE

5. . a rectangle

6. AB

. 9. Yes
-, .

Exercises - Page 15-13b. .

1. A = 20 13

. A..= 260. s4 cm

. ,A 215
A = 1,35, sq. ft.

6 sq.

134

4

1"

A I

b.



='-
1

b h
2

Exercises .? Page 15-13d.

1
1. (a) A =

2
- b h

A =
2

13 9

A = 58.1 sq. in.

11
1

(b) A
2
b h

1A = -f 4.6 7.2

A = 16.56 sq cm

(p)' A - -
1
b h

2

1 2
= . 7 .

6° 16 Sq. YdP'.1

A

. .07

A(shaded) A(parallelogram) 'A(triangle)

A 216 sq. in.
(shadedl:__

A(shaded) = A(rectangle) A(triangie)

A( shaded)
101.22 + 21.84

A
(shaded) = 12346 CM

.c>

s.

.



--Lesson 414-..-.

Distlasion - Page 15-111b.

If ve'add the length of the sides get 7 .

No, this, doep not vorli.,

'If we multiply the length of the, sides we get

No, this does not wOrk. T

noes- (9 4. 16) = 25 --Yes-----,

Exercises Page 1.5-14c.

1. (a)
,

12e+
'

2
12

52

2
5

(1) za 13

(m, iTi12 169

'(c) Yes

.169

+ 25

(a) 22 -2
15 .167 64

=. G."7

zri'LE

(11 AB) 2-89.-

(9): 'TeP

(a)
'

24? i42 576 .3.00 ,

242 + 102 i 676

m

(ti .617.1)2:=-\

136

r.

1

4

I

41,

411



e

t

, t

5.

-(b) m 8.5
sh

(n-w)2 . ;
(c) -Yes

4 r.

(a) + 202 = 20.25 : 400
-.. 2.. 2 =4.5 20 420.25

m R7'" 26.5. :

( ri2)2 42o:25

(c) YesI
Pre-Test Exercises .

(a.) 2

10 5'(b) =

3.7 1
(`c) = .2 13

2..
Z^

(a) 1 +.5 = 7

3 = 76)) 2
9

+ 8
9

10
9

".

h

'



,(a) 1 e x-5 = 24

(b); 3 ,A.6 21: 4.

5.' (a) m AB to
A

(b) M Aci:1,- 3

(c) -In TO. '1
4. .

m.BD 3

(e) CD 3=-.. 2 .3d

(a) 2 feet = ' 30, Inches

3
(b) 21,, inches = log feet

.

ci 39 inches = 3 vl feat

cm (exactly 38.16 cm)

.0"

J,

4

C

1

(e).' 1.7 tea = 5 a yards._I
(;) 91 Yards . feet

:. -(g) 48 inches' = 3

Ap,) 3.9 nr4{:t. 39 ta
It) :140Q. Cm = 4 Di.'

;

260

`10' rim '11.?7 ' :*

yards

(a), i:i3=,:191:7 m... Ns

(t) g938' mm =

4

.

t

r

' I

'

I.

V

P.



CAL m G a.t4 15 degrees

j(b) m Lb g.1 125 degrees

(c) m L c P4 80 degrees

L b , and 4 d are supprettientary .`

...10. (a) /A = 108 sq. ft.

(b) A = 105 sq.'ft.
-

(c) A= 90e raq ci

Test

1. (ar = 1

(b) L i.,9

\.2. (a) '2' . 3

J.

2
. (Et) 2

7
X'2

(b) x 5 = 17 1
9

I

139

C.4
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(e) .11173Fft

.(f) 5

6. (a) 3 feet inchesee.'

. (b) 33 -inches = 2 feet

-lc) 12 inches ft 30 cm (exactly ,30.48 cm)

2
5

3
yards . rr eeetz

e ,..

(e.),, 19 feet' = 6 yi yards'

(f) 2 inches=, 3 yards

7\ (a) 11.2 1.2 .N.; 42

\) 525 . .5.25 m

(c) 1.4,3 m =

(d) 7.3 km *.=

130 . /cm

:7300

4

'114o

15-TC-T-2

r

\

1



8. (a) m L' a

(b) mLb--z 155

(c) c 25

(a) 4, b and L c are supplementary.

9.

'1

(a) A = 136 sq.. ft.'

(b) A = 207 sq. `ft.

(c) A,= 66 sq

01

fr

,j. '.0

I

4

.15-tC-T-3

a

r

4.

0



Teacher t s ntary

r 16

THE L NUMBERS

In this apter we hitve taken a geometridapproa h to the development

of irrational square roots. There are at least two re sons for this approaqh.

(1) Hietoric ,1,y, t e concept of irrational square roots came about

frbm the, consideration Of the exact length of the diagonal Or

(2)

the square.

We hope that a geometrical development. will convince the students

thpt these numbers do exist, and that it is possible 'to locate

them on' the number, line.

I
In Chapter 17 we will take a brief look at the solutions of equations,

'of the type
)x2,

= c ,. where c is ,any positive integer. This chapter
..-..

provides' the 'VeClistrouSel for solving. this equation.
..,...,,

Lease -311-16

Class Discussion - Page 16-1a.

610 2= *16 , 92= 81

25 102 = 100

.-- 36 11
2

= k la
49 12 .2 T

82, .

142 = 196

152 =

162 =

2. = 2 149 = 7

=3 = 8

\ = 4 = 9

=5

-3-6

3. (a) I§

'(b) 1 3 .

= 10,

fi

I



=4?.rbiAed.-; Page 3,6-1e .

lti '(a)

2. (a) 1
,
kb 9-

. ,Lason
..-. ;

Y"

,C .

Cl
.

Clash- paseussion - Page' 1-2.

.(4)2 =

. .
:

3. (a) 4-6.

(b) 13

2.". (a) :5.-=, 1r25 Z..
(aY Yea

(b) = 25 (b) No

(&) 4(c) icy

kb) No 4
; .

(a)
No

9 _

(c) No
.

4
*41

efo62

-;".. (156)2 = 36

) 7 = (by Noo, 4

';ta
,,

:84 (147)-= 49

5. (e),
..(1>") No

10. (a) 16

(b) No

(c) (16)2

Vat

21 As

.

44;





sson,

Iasi; Ditcus4on Page 16-

r'

.... a , , f, - P , . ..4,,
;' 1 .... .

. --,
'+.

.. , : .1., , ' 6

'4 . a6:TC -3
1.,': . ,

6 , -. .4.1 6

'i '',,, , .

Number
Write.* p if Rational
or 41-- if Irratiohal.

IZ'Fiatpinal', ' I ,

writeavittegeriname ':

-gilt

il5

4
14

/56

.- liff

At

VEE

IT6

/05 _

lig

M
/Ea

in

45

.

.

.

.

R ,

t 4

.

.

.,

'

.

,

.

,

'

1,.

.

,.

0

,

.

.

,

,

.

I,

1,

.

R.
6

.

i

I .

I .

R

I
.

R _..a....

I

R 10

R 8

I

R 11

I.

R LT

2. (a) left'

(b) left

(c)

(d) left

(e) left

(f)

(g) 2 and

}fit

146

)

I



ra) 3.kt

'JO .1

;s(e) <

(4.1)., 5

(a) 3

(b) .4

(cl 3 rand 4

__2__ and 6

Exercises - tap 6-3a.

1. . ,

.4

F.

t-4
os ,

161TO-3a

,c

,

NUMber!
. Write 14,, if Rational

or I if Irrational..

..

If Rational' ..

write the integer name,
.

V6
.

iff'

4

IS. :

.

.

.

...,,,..

,............,

I

...,

.

.

t.

....

R
"1r

I 1

. RIT-7 11,.

A-
.

.

y R

I

ca,) 2. and

(b) 3 and

(t) 6 and

(d) 1 .and

el 1 And

ra

7.

2

147

4

1
. )

t



Le's'acji6-4.e
CAuis Discussion - page 14-4.

always opposite to the right angle.

PR is' a, units.

.

PR., its b units:

.

&ample 1.. For the right triangle above a
2

= 36 and

-

b
2

=

So:

,

36

a
2

+ b
2

= c
2

64 ;02

100 = c?

Example 2. %For-the ri.ght triangle above

b
2

9

2
a

s:

a2 .0, a2

4 c
2

-

. 13 = c2

1148

g

4

t)5

and

16-Tc-4

ICI

,

11%



txercises 1641).
\.

P\ b p
2 2

+' 1 c2

a

2.

-c

/2°3. + 0, =c2,

16 = c2

Zesson

Claris Discu sidn - Page:,164a..

= 02

, =

We xecotmmend that the .er demo.nstra

boa as tlib do eir cbAstruction at

I 5. rtght

6. BC

7.. 1 unit

a., . unit

(zt

3jc)2

(m BC)2 = 2

m BC =

t

these st on the chalk-

eir seats.

/

149



3.

A

16-b.

5. $11 BD)2

ro2

m.BD.

=
)2

3

. -6-7-7 4.

. . '

It

.

U.

.7

.0 ,

S.

. .

- 1

. ,

(m
FE)2 i2 (rs)2

2
(m137) = ^-1.

m BE = 2

.2

, .

-

g A

A

150 .1

=

"- SS 4
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Exetcites . Os 16:5r.

i. fa) & "4. b2 =

.52

4. 'I

0

C

2
c

(b) E12: c2
>:

122 = c

es

162 c2
`,

C

. it , 6
"

( : .4- 15 =

62 42,1 e2, ,
A. : 2

1r52 =

My,2.. b2; =

2 2.-
2- 2

0 8-= cA

3 .

4.. . ." 62 '..''. 62,
.. ,
vt 0/&7 .= :c

% 4

' 25

.

-4. b2. = C

1:02 + 24.2 =-°-c2-."

676 c
< -

11(676D = 6
.

26 .'c4

V

a

s,;' 0

.

ti

152 -

.
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Lesson 16-6:`.,. 16-TC-6

" Some students may have forgotten additiqn of integers' i)sitig Arrows on,
the ntunbqr If, so a review of this is appropriate at the begin-

nirig' of this, lesson..
4. .

'Class Discuision -,:Page 1616a..1.-..,:

. .2 No

. Is ;the poirjt name:0 e N6
:

1r2- .+ is between what two square 'itots? 11 and

. "'

16-61y
. -'

.
.

.

Alw---:'-

IS : + IS = a r ri .. .

..(,., -1
. . ... ,

. Do all of :these come otztto points that are named? Yes
- ... I-.

. +,75 = 2, .. li .- .. .. ...;'

...., ' i5 4".15 -= . 15 ,r $ .0 1 --- ' V .

1.'7:16 e A

0 : ' ?...,,e : 4W- 16 + 16: 2,, ""' ig
'..k 2.

%., ...

. ., .* r r.

1,. .' .:' Page 16-60.
.

"..
$ * ...2...

N 4
' I. .. ii:r .-,-..' irt .--. ...

,

1

ar4

2.' 15: 17- - 1
.....4 4" '1/4` - . . ,, ... ..., . .; .

a

4

. 111,= 1/6.. 8
-

1.

<
4 - .1

* ;
4.1

6 .41 4'
.... 4 t' 1. ll'. a 1

1.. \ 1534
j. .."; f

- ... .. '..Y.,,
. 4.

,

A

.16

A

1

t



Akeidies = -Page 16-6d-4-

1. (a) . No

(b) Yes

(0' NO- .

(d) Yes.

(et= Yab
4-

2. (a) ,

(b)

i27

(d)

.(e)

Lesson 16-7.

Treat this lesson primarily as exposure.

of performance is expected.

Class Discussion - Page 16-7.

What is this name? 4

Page 16-7a.

154,

-"'

Ct

a, very modest amount

I.
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Exercises -. Page 16-7s.

1 "(a) 2 =
1/E7 =. 1 IS

t2f-=.1 IS .157 = 3 -16

16 -TC -7a

(e) = 6

154. = 16.

(b) 1-271 = a/ 4 '7
/03 = '4

= I- IV) = 2 Ar)

(f) = 4 s' 10rJ

'147 = 4' VIZ

-(c), ;557 1377"'r2

/56 =

6-5 5. if

(g) er5 = 2.21-7.7r

"5 = 5 13-

(d) 445 = - (h) Oi = 16 3

= 15 15

= 3 V4Z3 = 15

2. 2(b) Is FT_ 6 7

i6 if = i7g

c,) I in: = 1/ 8

ig 113 =

= 2 121"

Y 1 0 Yi = Y 10 /' 3

/iv = 13T,

-
(e) Irf ..18 2 8

. if A-6

=

15.5

ti

(f) 15 172 = 3. 12

= 15.6

= 6

(g) if 13f = 2 32

. 13-g = 167

8



Lesson 16-8.

S

t f?...7.

TC -16 -8

,Negative integers are necessary inorder to subtract Likewise,

negative irrational numbers are necessary for subtraction.

It is recommended that the teacher review subtraction of integers on

the number line and the concept of rewriting subtraction problems as

"addition of the opposite..

At the beginning of the lesson distribute only pages 16-$ and 16-8a.

Distribute 'the other pages after students have completed Prbblem 3.

Class Discussion -'Page 16 -8.

14. (a) Point"A

_ -la-

(b) PointT

17) = 11.6. +

(c) Point C

6 - . + 7.55

(d) Point p

.."2

6. (-2) ,(-2) = 4'

8. (a) Yes

(b),, o'f 9 ?, 3 and -3

of 16 ? and -II-

,' of 25 ,? 3 and. 75

'1

156

It

r



Exercises - Page 164)c.

N

.1"

157'.

4



,

1 'I

W"
a k

TAS00111§=2*

The need for reciprocals of irrational,square rppts leads to the
.

consideration of "rationalizing" denbminateirs. It 'is throl%h this technique

that we locate rec4rocals on the number line. It is till's concept we wish

to emphasize. Proficiency.in*rationalillig denominators is not expected.

Tft s skill as exposure only.

.,;o,

Class Discussion 4 Page 16-9b.

multiply it by one? No'

change the nutter? No

I/ 4 is 2 .

. 3

Exercises- Page,16-9e.

1. 1 _ Apo.,1

. .

2. it

15 15 . 5

Constructio for 3 thro

Aim

m moms m lasrvm ma
mmemmiummommmm mmm mmm
DEM 61111 smommommmum .iMEM II WIN 11 M. III II

=MEM
PAM
MUM

M
MAIM arvAll

II I II RMEE
1/1111 1 I L ? .

MMA. 11 411111M m
ammuirmommommummommommammimm
MMENRIMEMMEMS ME IN MEM 0

I1IIIIIIIII. =MI 11,,
-,_..

6.- ( a)

_
_

4.

..%

4 2c) 1, ,

b

() 4 e
(e) .25161.
"

41Ff

'7 .

158

14-0

o

I

S

I



Lesson 16-10.

The teacher should havika supply Of small circular_objects available,for

students whwdo not have coins.

1
3.14, 3 7 , and 3 are all just approximations of n . The choice

of which approximation to use depends upon the circumstances of the applica-

tion. The student.should gain experience using each of these approximations.

, Class Discussion - Page 16-10.

Page 10ag

This point is a little to the right, of

'....1their number line? Yes

On the number lineon page .16-10 you used the diameter of

the coin as your Unit.
, .

The circumference h the circle is a little more than

3 times longer than the diameter.

m

-10b.

(diamete

4 ft.

5 in.

8 cm

yds

2'a6 in.

.

4.

Rough
estimate of C

Close
apikroximation of d,

ft.
1

.
in. .

r
\

la( ft.. 12.56

.t.
15' in. 15.70

24 cm 25.12

21 yds. 21.98

7.8 in. 8.164

159

2

vs

cia

yds.

10.048 id:

I



Lesson 16-11._

Class DisCussion - Page 16711.

How many of these- squares are there? 68

14 many 911' these lightly shaded regions are there? 8

\

So out how many unit squares does thispake? 8

ther

a
1

out of a unit Square. How 'many of these ,regions2
4 So about hoW many unit squares does this make?

1\H er of dar uares is

lNumb of ligh

\

square's is about
,

Number unshaded \squares is about

68

8

42
\

The area of the ciilleia'abOut

vo

t
.

V O.'

more or

Page 16-11d."

Area of thi uare

\

4 (5)2

Aiea of this square 1,\14. '25 '

Area.of this squarh 2\100 squan,6 units

A

less than the area-of the circle? More

Here we need to interpret6the area of the'ipscribed square in terms of

the radius of the circle. The radius of the circle is 2 .the'diagonal of

this square so It is necessary to use the Pythagorean Theorem to find the

ardirof the square.

160

I



t

,

*Pagoi 16-1 j .

r.?

04 y

;

Area a h.fs square =

Area t i square 25

Area: of t

more or le*is,than the area bf th)cirdle? . Less

(5.

Page 16-

:

s square = 50' square

_16-TC-11a

units

,

3r = 3 (5)2::

7 3

square units

. units you got by counting?

,too big or too smalli

very\ much too small?
1

.. a litt e more than 3 ?

A(cireler= n r

A(circlal) 3.14 (5)2

IA(circle'
25

A(circle

Yes

Exercises - Page 16-11f.,
,

4 = Tr r2

A--... 3.14 4)2
I

\

A P, 3.14 36

A 113.04 squa* feet,

78.50

161

i



2

'
r

_22 (1102
\

111. 14
. 00 .

+2.2.1
J

v.,
A 616 s9usre em

..

3. .A = r
A . (1212

= 14'

A 432.16

r =. D

1 21 inches
,

(b) A = ra

A (21

A 217

22 2

A 1386 are inc

-test Exercises - Page 16

1. (b) AZ*

(a) .

(e) vg

A
frs 16-TC-P-1

i

\

g

.

(h)

(a)
2a' +

2

25

b2 2

62 = 02

=c2

. 61 c2

c

36

16T.

(a) b2 c2

= CR

02

e2

=





.St

..8.% A =

A 7)2

22
;-=; 7 7

A gZ5 22 7

A 154 sq. 'in.

=jtD
C 3.14

C 47.10' in..

10. 16 ft.

Test - Page -16-T-3..

1. (b).

(th) 49

b2' =c2

92 = c2

36 + 8i =c2

. 117 = c
2

A c

(e) -none of these

t

(d) IT)

(a) 755 =

b) 1/$ = 212-.

(c) 7 3/2"

ca) /3.7 = 24

4

e°6

I>



7. 13 fie,'

8. 16 inches

.A. n r2

A =#.3.14 (9)2
4.

, A 3:14 '81

.A, 254.34 square fee-e-

10. 0 = ,

orwas 4' 15

t..
t.C =r 22 *fa,

.0 110 ,incheik^*

.*+

. t 7.

P'

*4

4.

4-

1 \
Aa

#.1

i ,4A

4

,.
,

'
*

.3 i
-

.
c.

t :e;
, ,; I

..:;1"
A .1...8.;

ea..
A

- "' ,rs s':

0, ."1, 3
'

165.
44

447.
.

).%.
o f

.

e

.1. a 1-.)

L.

."

A. * a

r

4' 1



Teacher's Commentary

Chapter 17

LVINC EQUATIONS AND INEQUALITIES

17-TC-1

.0
This chapter s ws two ways,of solving equations and inequalities:

(1) by writing equiv lent statements, and (2) by graphing two functifin

'';.

The main idea4,o ourse, is to help every student get the correct

solution fon each eqAation

students will profiebly use the "guess and try" method for fairly simple

equations., It is hop d, however,

by the method that is easiest for him. Some

that they will learn more efficient

itedhbiques Nhen:they encounter more complicated pi:ablems:

For-stm'estudents itwill.be helpful to review the "box" method (Chapter

8)% They'shoulditlAllowed.to use "boxes" as lopg as they nee them.
:

t

1n an. event, donot. nsist that'studentS write more than they have to
,,:,. .-. ,

; .

in order to solve equatiops. If they pan contbine steps or do part or all of

; the work mentally, accept any method they usl. Formal prksenttefion:92"the,

1111,. .
46eeps'is mit hgoal4 ge'.iing the rie.b.ansyei''',fg

, f.

,* No.ttice t11,1t, the, idea tof' Zfieckikk.he,ecatition for each equation , or

0: tit . iteqdality i s itmphasized throughout the ,chapter. Here, again, it i s not
I 4

:... nepepAry,..D# studdnts to e1,4a the steps as formally as in the examples
. ,

.-, *if they write enoughwr to be sure the solution is correct.
.,,.

,..
....-.Jr ,

.. ..1 -, . i' . .
, . -:,

e
Lesson.'`I!r214 i. IC .

.

i..., 4 ?'
w

1, 4. f
O

.
'

Clati'S .12iscussi6n - Page 17-1.a. kk. .
. .

'.1
,

........-,.... - ,
,, . .

4, . g

, -
2..(8'+ 1 = 7 i not a prfe.statement. You can snake it true again

.',.tY. multiplying the numberOn.the right tide-bY '.2
..,''' .

2 (3C'''14) = 2 4 7i_...,.....
6 i I

,,.(3.4- It) -1, 5 =' e7 isteno t a true statement. You can make it true again

by adding 2 to the right sift. `,'
--,.

i

-' .

%,
,-,

'il :(3`.4' 4) + 5 = 7 :" 5

1. (a) 3.. +

+ )14--, 3 4. 3

(c) 9 (26 + 8) .

(d) 6 (1"+ + 8 = 3 + 8

1()7
(

o

el 13'

Ya

4



6 .- ' ..:'

,,
. I 0.

. 174C-la
I, . : 1%-) undo put:pbg on your ctlt, xQU take off 14ui..: coat. Tb undo picking

up a b7bk,,you at the 'Cook diwn. To undo opening a door, you shut the door.
. * Ai

,
To Undo adding 5 ,.4u add the 'opposite Of

To get back,' to 3, again, you add . to to,t1. sides .

, ,
. ' .

On 'the right stile you have ' 3
. ,

.

2. -You must add 16 to,:hothsides.

' x 4-16 = 24 16,

x = 40
.

3. You add a2 to ioth sides.
f- .7'6

e + 59 + = 65 +
4

`4 0 =
4

X = 6
.

#
1. G.i . To undo mUltiplyiiig by ., ytu multiply'by'the repiprocal of `) :"

. 3
.

4 . 4 i , '

To ge baCk to' 4 again, you multiply both sides by ..

2.c.$
. -.' .../.....

Al, . ,. .
. ) tl - 4- 1-% io t

7..! 7, . . 1 ,-,
- . f. ' li = 4 '.., ..`.- r. 1

S .S. ._ ........,
!i#, r S' ,# .

p* q 00, a, . II* , : "',K,,,, 4\111 .
S /*Ov , t0 C 454i '

!, :4 .4

;

k. Yoti mul-4iply bot11 iidesAy ,0,4 10 *
` 4

1. * 4
-*

i
, ; 1 ,,,. I75 I VA ' ,E5, .

__

.

,.Y.

'.-,v.
90, : 1.

.

9

A A

1 . x = ...,_

X- ...2_.

5. You multiply bOth sides by_' 4 '.

4 E. x = It 12 I.

1 x = 148

x = 148

In x + 9 = 3 , we add 9 to both sides.

x - 12

1
In x = 3 , we multiply both sides by and learn that x .

168

4



Exercises - Page 17-1e.

2. add, x"= 8

18
3. multiply 13y I.

5

4.1 multiply by 4 . x = 28 ,

5. multiply by 4 . x = 12

s6. add 19 . x = 6

7. multiply
1

by -..§- . x"= 2

4
8. multiply by -3- . x. = 16

9; add 4 . x = 7,

10. multiply by 7 . = 10

11: add 9 . x = 27

12: multiply by. . x = 21

13. tiply by
8

. x = 16

14. add 50 . x 7 50

15. multiply by
1

. x = 0
2

Lesson 17-2. 0

'17 -TC -2

Students often ask, "Why do I have to go through all these steps when I

can just see the answer?" In an equation such as 2x + 3 = 11 , they probably

see that x = 4 by mentally going through the same steps that weshow on

paper. This 4s the time to write an equation like '7
2 3

- and to ask
b

whether the solution is obvious.,



t

ClassDisdussion-1 Page,17 -2.

.

..

s

2x + 3 +

1

2

= 11 + -3

2x = . 8

I7-TC-2a

In 71t + 4 = 46 , first both sides were multiplied by 7 and then 14

was added. To, verse the process, add the opposite of 14 to both sides and

then multiply 'both sides by the.reciprocal of .7
.

l'n 1.c + 5 = 15 11;A lictth sides were multiplied by 27 and then 2
was added to both sides.

\
,t

7
x + 5

(Add 5 ).

7x = io ,

(Multiply by )'

x = ' 114

/3x.+ -2 = 10 , you reverse the process,b3 adding 2 to both sides and

' then multiplying both tides by .

, 3x + 72. = 10

-
(Add, 2 ),*

3x 12 .

(Multiply by )
3 '

.

5x + 2 = , you 1.1 add 2 and then multiply by

"To check:

4

5x + 2 = 22, ",

. '5x
= 4

(.5 %I)' + 2 =22

20 i 2' = 22

22'= 22

,170

.'
'TA:



17 -TC».2b

Exercises - Page 17-ed. Check

1. (b) 2x + 1 = 41

2x = 4o

x = 20

(c -5x + 2 = 10

5x = 8

x =
5

x 7 1
- -

"7 -1
x + = 7

1 10

x = 19

(e) + 10 = 0

x = 10

x = 8

2. (b) 2x + 10 = 50

= 4o

x =20

c) 4). - 15 7

4x s+ = 7 ,

4x =.,22

11 .

x 2

(d) 2x + = 5

2x =" 0

x = 0

Add -1 .

Multiply by

Add 2 .

1(2 20) + 1 = 41

1
4o + 1 = 41

2
/

41 =141

Multiply by
1
- .

Add 1
2 .

Multiplyby 6 .

Add 10 .

Multiply .y
4

.0" i4171

"+ 2 = 10

+ 2 = .10

10 = 10

,a

-8 + 10

-4o
+ 10 =

10 + 10 = 0.

Check

(2 20) + 10 = 50

.40 + 10 = 5o

5.o = 5o

(4 44 4- -15 = 7

44 -
+ 15 = 7

22 + -15 = 7

7 = 7

(2 "0) 5 = 5

0 + 5

5 = 5



I

r .

(e)

1

(f) -3x + 10,7 1

3x = 9

x = 3

Lesson 17-3.

1

17-TC-3
Check

2 4 4: 2
2

.5 5-

5+5
5

2
2

Ix)._

5
2

2 = 2

(-3 ' 3) * 10 = 1

-9 + 10 w 1

1 =

0....

-
For studerits who question the ide,/that x cannot equal 0 .4n .

3.
'. ,,,

1 + 2 I
' 0
-remind them that i'f = n , then n 0 =,y, which is

x , 2

clearly impossile.

Class Discussion - Page

r

To solve 3

17-3.

first add 2 tO both sids.

3 + 2 + -2 = +-2

Next you
multipl4

y both sides by 5

1 401

In
x

8
+ 3 = 7 , you now that x Cannot, be

+41

3

1
2

Finally 'add ,ttie oppaite of to both sides.

18
'

t 3= 5

18 4. + 3 =, 5X + 7
A

,Add the opposite of 3R to sides

1
18 - 2

x + 7. -..

Multi yboth sides by the reciprodal of 18 .

-,

. 1 2 '2 1

- and =

1'72

1 because 1 +'1-= 0 .



2,- srx-,

1.
7 ," Ad4, the oppOisite of

sok:

t

k t

Loth sides.

x = 2

*18
2 4- 7 -'

3 = -5

.2 4' 3 = 5

a 5 =

)3Xereises - Page 11-3e ,

1. 61) and x 0
. 13

. _.,.
2 4- = . ,i

L. x
...

. 3 + 21 13 (2 = 3 1')Ix
,..

)S

3 1 = i (Add 2 to Voth sile7:).._,

N.

11, 4

Cheni

3 a -13
-2 =

3' '16 '1-13

O

tb)

a

1
= (Multiply both, sides by ,

1
.

, .
X

(gewri t :)

( d to both, sides.)'.
7j 2-

(Multiply t;\;ath

x + 14 = 8 (LI' those two nu giber

then X +4 8 Y)

x = 4 (Add -4 to birth

1
Chec

11

11. 7 'Is

11

.7 cf.

I

173

1 "AI



.e

b

.

(b) -5x = -3
i

x =
5

(c) x + 29 =- 6

= ?3

(a)- 4x +8 =10

(e)
5

x - 4 =

+ = 1
5

5 x
.- 3

x = 5
,

(f) =.-14

1 1 17x + 5 = -4-

x _

x =

(g) x
+ g = 7

3 41 + 6 = 7\

=

1
x 3

x = 3

- t

and x &0
r

Peck

-5 5 1 -5$

_ .

3
5

23 + 29 = 6

6 = 6-,

' + 8 =110

,2+ 8 = 10

10 = 10

g. 5 + -4 =

+ -4 =
5

3+ -41= 1

20 1 17 1

+ -7

241

+ =

17 17

3 + 6 = 7

1 + 6 7.

= 7



v. ,

Lesscim 17-4.

Class Discussion - Page 17r4.

f : x -42x .4- 3

Input Output
1. .

1

5

0
.

i : x 4-1

Input Output

1

0
. _

1.

ft' -1

.Y

N

In g : x -41 , the output is always 1 .

/

IlegrP'graph of f : X -42x + 3 intersects the graph of g x -*1

for an input of 2 ,

For the equation 4x + 6 = 2

i.

4

1

f : x 4x + 6 and g: x- 2 .

6

175

,20.J.14

X

X
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I

The input that,gi "es the same output for bo

4. 6 =2

"4

x = 1

functions is-1

For the equation -6x + 3 = 0 , the fuhctions a

and g : x .

Or

It
Y

-4 Sx

0
11,

k

f

X

1

.Te sOlution of the equation = 0 is x
1

2
. *

. .

In otter to she; thiputput for an input of 5 , the Y -axis .would

have to be 33 units long.

.

I "

.4

17(1,

IS

f



For Vhe'equation
A

for bbtp. functions is
,

Ns.

4.

x

2

It
,

if

the input thsSt giltesithe same output

2.42 = 6 2 4.

4 = 12 .4 -8

4 ,t. 4

Exercises - Page 17-4e

1. 3x + r1 = -4

4 (a) f : x + 1

a-,
ft

X -4 X

X -

Y

}x 1

(b) g : x 4

(c) -1

(d) (3 -1) + -1 -4

-3 + . -4'
*It

-4 -4

'177

0

X

X

1

X -4

%it



2. 3x + 2 = 6x +

3x +.2(a)

(10

f :
:

x

x

(C) 2 1

(d) (5 2).

6

6x +

+ 2 = (6 +

+ 2 = 12'4- 1
8.= 8

a

1

(a) Y x-, 2x +.

x+4- (b) gtx-,
(c) 5

(d) (2 2.)

10

A

+ 1 = + 4

+ 1 = 2

=2

V

e

.1

474

1

4

x

4.

A-



,1'

+ 1 .. = '1 +.72x i

)4et i x -> 2x + 1 .._

.
ibi -8., : x -4 1 + -2x'

fi

\-.

.(a)
(-2

\ '
'1.,esson

.
)

)
+ = 1 + (-2

+3. 1 +

0 = 0,

1111

111111111011111111111E1111111
1111101111111IIMMI

1111110N1111
11111E1111

FAN
X .42x + ANIL
11111171111111101111111
Nummummaiim

x'4 + "2x

..'

In this section, students who, have Continued to usg the "box" method

will have to take one more step before they can use the boxes. It is

`learn

possibrle that in their eagerness to get to the boxa- they will incidentallig,

to write equivalent equations. To solve 3x + 2 = 2x + 5 , the student

` will have to add 2x to both sides of the equation. It is not necessary to

go 'into a, foimal.' discussion of the distributive property to convince studercs

. that 3x + 2x = x.

Class Discussion 1Page 17-5.

You got rid' of the 3 on the ,left side by adding a to both sides.

If you addthe opposite of 6x , the right side is Just It .

Value of x ,Value of 6x Opposite oil' 6x

5 30 .
-
30 .-30

4 24 -24 -24

' 3 18 -18 -18
2 12

._r 12
-
32

1. 6 -6
0 04 0 0

_
1 -6 6 6

-2
r

, 12 12

3
..

18 18 '.

.

sX179

't

.0



r'' If l'rott add' 6x and 6x , the Sum is 0
,, . , ,

The way to get rid of 6x is to add 6x .
.

,

SA

17-TC-5a

Value at x t
3x + -6x ( 3 '+ 6) x

3 9 + 18 = 9
-

3 3 =, 9

2 -12 = -6 '3 = -6"
1 3 + -6 = -3 1

0 0+ 0 = b
_
3 ., 0 = 0

' r1 -3 +'6
= "

L. . -"
,5,..

..
. 1 = 3'

-2 -6+ 12 =-6 . 3 -2 = 6
-3 11-9 + 18 =. 9 -8 3 =9

e

.

. \
.. -. ., :. .. s- .

... _ . . 1
Write 3x ra. .r. mu 1 t irtly, loth sidrro;1:7 ..-.5. and find the ;solution"

. . ., . ' 'e,.k,.= 2 . - I.....

"- '.:,. .

;,:.
Exercipas - Page 17-04---

. .

'1. (a): -.3:x.
r f, 1-;

.` ' .()D) 2X

().e ). 7
.

( d ) x
-0.

( e ) 10x -LI.
4.

; '" -.
I

, ( 2 + )x

A
ryi. :.:..-_-.;.",, ,.._

. .
..,...... Jr

- X -1**''''' X' "4 (1"'"z '+' ''"'" X' '''
' -... \ . , .... ;

2 '2 .2- , .. .

,' *.

.

?'' : : . :.
*a 4.
c 4'

. t. X

= 1.2x

( e </(.!Y 97 Ix",. ;.1

, z

e', A

2x

'

4 I AO ,. ...

.
.
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0
. % . .. .

3

:,

' :,
(f)1 , 2x + 1,c = .e- + 3)X

,,

I;40 ,.,
1, =,,,- x . .,

C

: '
(g)

_
3x + .5x ,=`( 3 + .5)x i ,...

= 3.5*\
(h), l.bc +43x = (1.1 +.

,

\.a\.8x\,
5x + = .3x3 (1?)

(Add -3x ) 5x + -3x + 6 = -6

(Add ) '5x + -3x = -12

(5z 4 -3x = 2ac) 2x 12

1(Multiply by ) = 6

-

( x=

(Add ,

.

a.

3
1

2.

(5 -6) + 6 = (3 -6) + 6

39 + 6 -='718 + -6

-24 = -24

(d) 3x + 8 = x + 4o

(,Add -x ). ix -x + 8 = 4o

(Add 8 e ) ,ix + x =, 32.

(3x 4 -x'= 2x) 2x 32

= (5 + 3

27 2
-1

(3. le) + 8 = + 4o

48 + 8/,56

(Multiply by 1.)
.;

(e)

(Add x. ) .5x

(5X + x = 14x)

+'

=

x = 16

5x 4..715 = x + 7

+ 7

5x +, x = 22

4x =22

11
(5

22
2'

+ 15

+ -30
,,

2

'(Multiply by k-.) x = 11
2

5
14

11.

181

(

= 56

se

A;

t



4x - '3x = 105
x = 105

r

4x + -3x'+ 20 =r36

4X 4. 3x = 56

=56

(c) + 11=-3x + 2

2x + 3x+ 1 =

' 2x + 3x = 3

-x
= 3

x =

3x + -2 = 2x + 1
+ 72 = 1

3x +. -2x = 3
x f. 3

(e) .2x + +

2x. ± x.+,,4 _

.2x +x =3`6

1;2X = 3.6.

x = 3

. .

(4 105) = (3 . 105) + 105

`420 ,= 315'+ 105

420 = 420

(b)' 4x + 20 = 3x + 36 (4 56) + 1'20.= (3 56) +

224 + -20.= 168 + 36

204 = 204

(2 .3) + 1 e (3 .3) + 2,

6 = 9 +

7 =

(3 2 = (2--3) +
A 1

9 + 2 + 1

7 = 7

.1

.( .2 3) + .4 F-14. +-3

,,. -, .
Lesson 17-g. ...._ . k....,,

rft-Class Discusstons -.Page 17-6a:
.

41. (a), tru4
(b) false,
(c) true

.
(,d) . true

(e) true
(1) true
(g) true

,4,(111 " true

,

e.

Ir

1.,

t

t
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(i)

())

true

true
ri

17 -TC4a

If x < 1 , you can replace x with 0 .

If x >40 you can replace x with any whole number except zero.

If x 1< 5 , you -can replace x with 0 , 1 , 2 , and 3 .

The soldtion set of' x 1 < 5 contains the whole numbers 0 , 1 , 2

. and .3

2. :(a). 1 ,

(b)

(c) 0, 1, 2 3,
r.

(d) 0 , 1 ,

(e) 9 -

\(f) C, , 2 ;3 ,
C O 0 1 , 2 , 3 ,

Exercises - Page 17-6 c.

1. , 14 , 2'

2. 0

3, 10, 11 , 12 r

4. 8 , 9 , 10 ,

22 , 23 , 214. ; . . .

. F. ( )

4, 5 h` _6 7

1 9 . 77 , 8 , 10 , 11

4, 5 6., 7 8

14 , 5 , 6, 7 , 8

7, 0 , 1,,,2 , , 12

8.
,

, 0 ,,1', 2 , , .11

9. '0 , 1.

10. 4 ., 5 ,

11,, 0 , 1 ,p

12. 0, 1, 2, 3', ,

13. 1h , ,

11r 0 , 3 ,-5

15. 0, ; 2 , 3 4

2.,i,(9

'1.

0

(

183

r

(t,

.1'



16. 0, 1, 2, 3, 4

17. 0 '1, 2 :, 3 , 4

18. 0 , ,.2 , 3

19. 2 , 3 , 4 ,

20. ( )

Lesson 17-7.

Class'Discussion - Page 17-7.

The solution of the equation 2x + 3 = 11" is x= 4 .

'For 2x + 3 <.11 , the solution set is x < 4 .

'41111111111/
4 3 2 1 0 1

0

+ 1 < 0 and x < :1

h=, The funbtfons for the equatilon

g x x + 4)7-*

3 = x 4 are f x 3 and

Y

x + 4

A,

X -4

111111i:x

4

184



3<

The input that gives the same output for both functions is, 1
With a number 'less than , the statement is false; e.g.,

'+ it is false.

5,

,'With a number greater than , the tatem nt is

0 4- 4 .

The ray 11' go to the right.

,-5 4 :5. 1, 0 1, 2.. 3 4 5 6 7 8 9 .3.o

For the equation x ..-t 6 = 1 ,

f 6
to.

g x 1`

may.t,

Olt

V

11 OMR ini
111_ 1111 11 11 MRIINMIuMir 1111

II 1111M11111111
II RI 2 1111'pm me mum=

oin II EMI MIRIM .11 v 11
MOWN MU WEWI 1 MU

el rA maim f 1111.11111REMuuill
=uMEMM0MI

MU IMINIE IMIi. 11 MIMI 111 IL
11112111111111 i MUM 11
Mil 1111 11 . . 11

Solution of the equation: x :=":5

, ,

-Numbers to the right,are not in ,the'solution set of x + 6 a.
.
. ,

.

. . .
Nimpers to the left are. in the solutiCin setof x :I- 6 <,1 . , .!, ,

,t

'185
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1

4.
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, ,

.., The,:arroir points to the left.
1. .'.

c

3:0 t

_1 I

10-9 -8 74 :5 2 '7.1 01 2 3' 4 5 6 7 8 9' 10
e

. .x < 5
e

.To solve. 3): + 4 < 2x

- f:x -4 3x 41

pg:x-4 '2x + 14,

nkmami
THEINVIIMIZE 4

X

The solution of die. equation 3x + .2x + x'--=
.

'A tiumhei.greate4r than 2 makes the inequality false'.., A number less

", than 2- makes it true.

.

/

1"-

f

ti '5P

,

,

).114.



Solution set of 3X + + 14:

Exercises - Page 17-7f.

1 13 + 2x

13 + -2x
(Equatfon

: x 413 + 72x

I '

a

g : x -)

41'

5 -4

SplutiiM Of equadsm:

4

1 0 1 2 3 4 5. 6 7 8 9

x < 2

11113111111111111111111111
1111111110111111111_1111
MIMEO 1111111111111111
111111111171111MIlinill
11111111111111111111111111
MINIM 110EISEIMEll
1111111ii1V11111111111
111111111111111111101HIMM
=EMI 11311111111!
1111111111111111110111111111
11111111111111111111011111111/
EElladill111111111111111111
111=11111111111111i
IIIIIIMM1111111
1111111111111111111111111111111

MIMI= 111111111111111911
1111111.1111111111M11111131

111111111111111111111111111
1111111111111101111111111111111
111111111111.1111.1111

4

7

5 -4 -"3 2;
,1"0160'"+'

. .

'-10 -9 -13 -7 --6 -1 P 1. 2 -, 3.. 6 7 8 9 larh
1

.

3 14

' 4:

4

..... . -.
+

-2,x
>

.., Solution set of 13 5 :. 4 < V , ,
*a 0,

le
/ ."..."..."...r.. .

\ i 0 J
zr, a /

'.. s

1 :.` "'
.

. l .
\ ...

r.., \
I.

D'w / r

4 4,
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3x + -2, < x +10

3x -2 x +10

; x 2

A s x 10-
.

o's

O1Ut an Of equation:

.

x

z - - -

I -4;

17-TC-7d

0011111301111111111111
1111111111IMMIIMIN
111REMIIIIIMAIN
111111111111110111
1111111111110.111111
111111111111111F1111M1
1111111111111111111110RiliRlirgill
uIIIIIIiIiuu11111111111111111/1111111111

11111111MINNE11115
11111111011111111M111111
11111111MNIIIIIMI
111111/111111111111111
E122011111111111111111111EMMA MUM

.

10 9 7'6 5 3 2 1, 0 1 2 3 4 5 .6 .7 -8, 9 10.

%

! 4, .
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,

5x +, -2 c. 2x +-1
(Equation)._

_ f : x + 2

1, x + 1'
#

4

4'
. -

_

SolUtion of equation:

4

.

e

IERKESIIIRIVA
1111111111111111111Will
1111111111INIVAII
11111111111111111:41111
11111111111WAIIIIII
11111111111102E1
111111111111/4111111111
111111111111111 ANNIE
111111111111r1111111
11.1111111 /11111111
1111111111E M11111111
11111111WA111111111
1111111111/A111111111111
111111111/11111111111111111
11111FA11111M11111
illWAIFINISEM1111
111111LINJEMIIIII1

tM -

'10 9. -a:7 = 6 -5. 4 -3 -2- 3. 0 1 2 5 4* 5 6 7 13 9.10f ,
r$

' r.

11. 5 -

a "

Solution' set of- 5x + 2 <2x + 1:
.

,

44 4
- '

t

40'

",t 4°4\ *

044 4,;

'
1 t

14 4\

:";=t-. 4."

!'-`"."
. "

1.4". , .
It...`...?.. ,

,.. . ig
4 11 ., ..
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' 4 ' .... -- 4 4
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, t .. -..,;f-:>7.: - ,4, 'P.

. . ,
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'4' ',:

.!:,-,. '-,t' . ..- CP:, , : t

',...,* V, '

at °I -4 .''...14 4 , 4

* " t',. . 'IX .: .J. ,. '4. i ,

' '' ; '.....* -,'.2,',.,..,..;~ 4_,,-%,:::--,
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teison 17-8,-

, ,, .
.Class Discussion, - Page 17,43.

.

1. 3 < 5 \ 3.- 13 -> 7
---' -

3 +. 4..... < 5.4= 4 '. 13'4-8' > . 7+8
... ;. .t-

."-A
.- . 4 ._ .-,<- 5 t

;.-
4. ,

-4 >
.. 7- \+.T3' < 5 +'..-..3- '4 + 6 > 1 + 6',_.... -

,, ', ' \ ':'
\y- .`,

. -

c.

<' 2'
e 3 ..2 >;.1.
<
< ' 2=

'7 > ,

"2 8 >.

8. -5 >
-5- >

To -solve x 3 <5 you add "3

implyor 'x < 2 .

10. 3 _< 2
-.. -3 >

11.

-g 8 <

5 -6
73. 4%75 < -1

.
to both, sides to _get ÷ 0 < 2 ,

To aolve "5 >8 you add 2 to 'both sides do get x
or x

.-

cal ':k < 76' . (a) x + 2 < 14_

x < 124, , 4 . .,

(bi X 4. '-'8 < 21 (a) ,x <11..
' x ''' 29 r * .:,. , 1

1

(c) x >16 `,"`
.

. x.>

In _ < 12 you multiply b9th sides by the reciprocal of 104,

$ 011It i4.011 is x < 3 . In x,> 20 , you nialtiply both sides by
- 5

s

:e>
,_

'0.4. (a) ,-
**x

(c) x <:9:9*
'4

x < 21

(46

...



..Exetelses ;1)-efie

*

6x t 3 > 4. 5x

la

(Students may. not use the same reglacement for x

,.
+.* 5X 4- a >.7 1,

'6x -t,"5x > li-
-

2, +, d.i..< 334-+ e (5' ._ 75) + 3.1. <(3:' -5) t 3
4,

.5x- t +'il. < 3 , 725 4- il <'").5- 4- 3'
.

5x. +4 "3:k- <'"8- f -12-

2x- ",a ,
.......,,,, .

.,,. .
. -.44.4+.' '' I - 0.-1. , . r. ,;_.;,....... . ,, , -1,,.

3r . 109:e+ -14-< W1*-:113177.!*'; -' (100
100x +199x 4' 14 G 7.1 0,

t
...,

TOOX 4' -99x. <14-*"'
-

k -elt-:

17-TC-

4-114t;r

to check. t heir solutions.

Chen1:-S

6 5) 3 > 7 t 45 5)

>4-4: 25,._
33 > 32

li
- ,

<0.0*"
+ .2 x-+ 10

.. ,
i-,,. ideson 2172.

4
. , - .- .

*X.. very light treathenteof 'quadratic equations is designed only to:
.. :. . -.; - . .. ..s ..

1.,),.ntrodur.e students to the idea of equations whichave not linear,

and (21 to provide one tool, for finding at least an approximiate ablution, to
. A . A

i ; ... . a Asdratia kcluaticin., .

0 oir .
t

. ', . .t,
.Notide

4

thlit the student is. tequired to draw the graph of linear ,ftiactions
. . ,..

3)''' -114, <-(§9.. 3)
No.+ 73.1t. <297 4-

286 <287

, < 3.0

< 8

("2t * 19) 4; 15 < 1Q +
<

5 < -2

9

-10

I



. 't
Class Dia 017 - Page 17-9.

In x =4- X %;-' 2 ; Or .

If YoU want to get rid"Of ; ,you add .

-

To solve =

x2

x =
,

we multiply both sides by
.

2

2.. X = 1

17*TC-9a

X = I or X-= 1

Exercises t Page 17-9a.

Notice that students may replace x2 'immediately in tlieir checks fOX.'
this exercis4. Leittr they will have to use ,both values for x .. .

2 .
,

-8:.
.

16

25 +
_

97

k

100 4. 91
ti

97 = 97

,* wiz = 32

32 = 32



3X2 6 =

14-

2 or x =

-f-, -
0-tc:91)

. Class Discussion - Page 17 -9b.

Input Output

x, x2 '

,----.,

,.....172
.. ,

;

. 3

There 1.s. no input that woilld

, The product is always positive.

The, graph of x -)2x intersects t e graph of f :x4x2 at'e
points. ,Inputs that give the same output./ /for both functions are and

2 80111t1.011 set- of the egati4on x2 =2i is 'x = 0 or x = 2, .4

0 0 = 0)

(2 _ * 2).

3 14, +618

1
12 4- 6 =

3.8

UM RIM Ailli 1 1MINN IIMEMII II

UMNIMrIllinMIBM
ilillMilillilgelaii

WA '
11111111611101111M IF,
MINMIA NM

IMMINIIIIVAI- RI 11111117111111111
Wilrimum

111111

Romarim
IF4111111111

ins

For' ,x 2.1c 4s 3 X -->2

,

.193
4.

A



o

/
4 '

MI MEM= I,
ENE MI M ME

MEE
EM M -MM M

M IMM ME V.EMMEUMM=MEMREM
M M I MEWAxM
AIKEN minim
m EMI MEM
MM EM- MEW ME
H HEM. MUM E

MEMMEMEME ME
!1!!i!!®!!!!
M MI =AM
EMEEMMHEME

M MEM= M
M M EMI M
M" UMW M

TO get rid of

add ilia' opposite ti.

r

.

J.911:61AalVs,otoposlie and4D get rid of
.

, .

The iOutiOn for the equatioh x2 - 2x -

yhu.

='0 is x 1 or x 3



or

X

0 , yo4 add:-3x,_ and 't f.
X v. 3z,c

0:4 3x +

1111111111111EVIIIIII
1111111111M1111111111
1111111111111EINIMMIll
11111111111111111111111111111111

11113111111111111111111111111
WIIMINE11111111111
11111111111111.1111111111111111
IIIMM111111111111111
11111111AIININIMIMill

1111111M111111111111
1111111111121111111111111111
11111111110111INIUMMI
111111115 EINV111I
111111111111111E1111111111111

1110111111111111111111111111
IMEIHNIMEMINE

x.+

ic X

the integers that give the same outputs are andand *

O

t,.

-

.*1 :i) + and ra

p

exercises

athough Only two blani.s'are

students should,xealize that they

+(3 2) + 2=t 0

4i + 2 '= 0

0 = 0',

- .: "--" -
provided for the check 41 each problem

.
,

.

,
Maff use the space below t4se Clanks also.,

./.



-x + 04,

x2 6 (AM x

:f" .x2.

+ 6

X = 3 or x -2

Check:

3) + + -6 =
+ -3 +--6 = 0

d

-3x- f
2'

-32t..
2

x 3X +

Check:

or x =

+3 +. -o
3+ 7'4 = 0

11111111111111MIIMIM

1111111111111111SI
1111111111111111111511211111

111111111111111/11111111111
11111111111111W1111111
0111111K111111111111011
111111011111111111
IIMPIALIONFM11111

111111111111MIMEIM

111111MTMEMINtili
11111011111111111111111
111111111P1111111111/111111
11111111101111111M1111.1

1111111111111111111111E11MI

1111111111111111111111111
111111111111111110111/1111111
1111111111111111WANIIIIM
1111111M11111111111=11111
11111111111111111MIAIMIN
11111111111111T11111111111111
111111111111111111111111111111

111111111111411111111111111
111111111111113/1111M11111111

11111111111111111511111110111111

mumunvemumme

J



e

.BRAtia-R6TE. E

.(Ad And'd.. * 2 )

.
A ,

5x -4.
A

11-11V,691-

gy:42

0* 2 9

A rational.. ninuber ;1).breeri, 0 rank 1

2

-0

X

t
197

(V) 3

o4I



pre-Test Exercises 7 Tagq 17472.

1. () Add

, Add 3

:(c) .Multiply by

(Id) Mu.ltiPl:Sr 1:13%-.22

(e) by 3

(a). riiti 64a ;-9;) and

',Firat add 1? I

(0) :First, add ,

-(d) First re*.te as

-11140:00.:$i

then multiply by 1-- .

and then multiply by

16_ ,

ktud then mAltiP1.3" Or

2x 4 3.= 10 and then add

)

3 and then

11111W
M EMI W

M OA&
OralMMI MI MM

MIMS
morm.

mmenomswum
am mm limm MMMEW= M
Mx2MEIMM MM
=MUMMA 11.'

MMIUMMVIMEM a
MWMIJAMM M
MUMMINIM
MI II
MMOMFAMM
MUMMA

MM
I MEC



1011Vwx,

EZ) ÷,3 = 2x + 21

"4-11.x 4. -2x + 3 = 21

A

":.; t21 _ 23:

Tx - 1,Thr; 3.b +. 21

7x-,4. -2x =r25 -- 3/ 31

25'

C.$

(4 3),4' 3 = -3) 71"

12. + 3 = + 21

pry

()
(b) <

k.

CS)sYi <

(al >
.

v.*;..

= 5' -

(a) _.5x 4- 2 C12
-

. 32 tEquagon)s

--) 5x +

MIER=
IIIIMIER1111/11111IM
1111111111111111111/11111111

IIIIIM131111 MUM
1111111111111111111MMER
1111111181111111111111111115
11111111111111111/MII,
11 111111111111111111111111111E

11111111111111111MIPIIIII
111111111111/111111M11
111111111111101111111111111
111111111111I IIIIIIIMEI

11111111B11111111111111

01111111111111 h11111112111
11111111111111MINUNIIII
11111111111111111I111111111

1111111111111111111111111

+--- t--5:6 7 9

19§,

t

I,

4-f



k

(b) >

.2x + 3 , (Equation)
MMOMMEMMMEMM
MEMEMMIMMEME
MMEMMEMEMME
MEMMEMMUMMIEM
EMMEMMIMMEWM
MIMMEMMIMMEME
MMEMMIMMWMMMEMMIMWMM
OMEMMENEWMMM
WIIMMEMEMMIIMM
IMMEMWMWMMEM
MMEMMVAMMEMM
MIMMIMMWMMEMM
MMIMMFAMEMMEM
MMEMMUMMEMEM
MMIIMZEMEMMIM
MIMMWMIMMEMM
MMEMEMMEMEM

-7 -5 -4 -3 a 3 4 5, 6, 8 5 1.Q."
'

3x 4* 2 c2:C +
3x + < 2X.

v44.4.

t X --)3X'

g 42.X i

-

quationr

Solution.eque.tiOn:

. _

Sdlution-nnt.,,Ot ,

<2x-4!

<3

#.* e

O

MMEMMW MOMM
MMEMMMEMMAMM
MIMMEMMEMM
MEMEMMEMUM MMEM= MAIM
W ME.MUM-= MM FAME=MAR WARM=EMU MUM=
IMMOMMWUMMIMM
MEMERMA MIMI
MMEMWM MEM
MMERMUMMUMMOM
UMUWMAN MI=
=MEM IMMEMM
MWAINUEEMMEMW
MITAMMAMEMOMMM
mmirnmiummim

,s1

s.
0It;

r.
-

try

,

fi t

I

a 5. 6 7 8' 9 20'41:
41.4

" *

if

4r, tit6.4

4

t

4f



JR.11,

8* :tet) 3 .<-x

;

Ie,

5x - 2
3x 5x +28 <

'2x2 A

2x2 ",x .4=-5

(b)

2x = x +,3

ft x 7..2x2
gtx.4x+3 t.

or x==

4,: ..... -

2, 1 1) * + -3. = 0

(2 :15 + 1 + =0

,1

0

Cbpek-

4i ).4- 3 0 + .6
0 +'3 <6

3 -< 6

6 + 8 <5 6 - 2
18;x- 8 <30 -2 z

;26 < 28 .

111111111111111111111
11111111111111111
1111111111111$111111111111

1111111111111111111
11111111111111.1111111

111111111111111111.
1111111111111111111
1111111111111111111

111111111111111
inall1111111
11111111111INEM
11111MMINIgiligi
11111111111111M111

11111111110011111111111umummisi
1111111011111410111111111

1111M13011111111111
11M111111111111111111.
gill1111/111111111111E

,0 ,

201

,

_

:



a

:17mPa4

0

(a) .Acid'

. - (b):

ie) Wu1tiO.Sr

(4)- Add , e

1(t) '1)X

2. (E0 k
.

X 2

',xi; '. .= -3.9

.....
44 lc = 25,

- -ID

.

(c )''' 'lli + 8 ;,1.3.1
-.- 24 los.

..-

...., .

____,._.......;

... ow; .49 ..444.
kV.44 244.- 4 ...2.4.

7,z-,----- - ......,"
-3 -3...., _,.....k-...-,:-...............,...,..

_ .....

1 2 x 19; _
: ;._.... -',a'.....::::472, go; 83....

A. ,

r
*

sa.
-4?

.31'7 + 8-275-
f83

41_sTi4' 3.0or's
,

io 15 lg._ s''t
*

- '83
k

,t22:
s .

, ...,. . 10 ,
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Teachert.s CoMthentary ,

Chapter 18

-COORAINA'TE. 0DM:ilea

"-ite
,-

This "final chapter of the series brings together many of the tech ques,
and concePts developed in the previOus seventeen chapters. Pro develop-
ment geometry, of functions and their graphs, and of algebraie techniques

are united its st'Very- intuitive manner and provide the teacher a final oppor-_,

.turtity to reinforce gently many of the ideas developed under these topics.

A

,

.
lesson, 1-8-1. .

., %,,,---.
There are 'three important ideitS the student should obtain, from this

lesSon.' <_, , <1.

. i

*(1) !Given a function. of the form f : x r,mx .4. b 1 the absolute

value of m determines the' f,-4ope ("steepness") of the line. The

greater the absolute value of m 1 the closer the line Approaches,

, the verticals:

,

(2) Thd measure of the ateepne,s-s of a line is called "the slope of ,,.
the line". The slope may be found by dividing the "rise" by the

" ":' This quotient is the value of in in f : x -)nee 4:. b..,
..,_,

', (3) ',-±t,- in 4etermihiug the slope of a line you count up and tlien_oount

over to the riptithe slope iii- positive. lf, you count up and then

coi.utt,oVer: tO. the left the slope is negatiVe. sin ',

,, : elagit, bibcussion - Pago18-4,.,,
. .

g.'. ,
.,..

; The graph of the fUriction 1k : x.--)kx 1. the steepest.,_
is the least, steep.

.
_

ks:trie Amber that multiplies x gets larger the Line gets steeper.

k:-1 3x

2. t. x
-)14x

207



A x

5.
's...

X -*2

Rage 18-4:
,. , . 4:.....

---.

Yes, ,paha_origin 0,0) is on the _Line f : x -42x .

Yes. Counting up 2 units and then over 1 unit will put-Stou:baci ..i. .. ... , .

4.on the Tine.-:. -

You C01411t, OVqr 1 unit to tke,iight to come back to

"...Iliac,' ride- is' 2 . The run is E

-,
4'.you start 4_ any point on the line, cO..Ant up 2 than 1 to the

right; yolk tai li always este back to the line.

..Z

The rise is' anti' the ,run is 2 .
7 4 , '

rise ,

:Tunif4.

Yes . , 2 is 'the

rags 34-34.-,

The slope of 'the line g x -43x is3



.t

7 -,-

The rise, over', the gun always gives the slopp of a line
v.

For the...graph-6f ihe.ftinction" k g x, thg rise lb

The rUn'is 2 .
rise .-11- s 1 ;Ttin The lope is .

, 4 '
.

a

,«

4'

4 -

,4
'teSsOn 18-24=.*

In this lesson W ask the ritudent, to,1oo1 at the line and decide Whethiar
ft 'loans to his left _off to his right, Intrieii thatleante his.lett 4ave
negative slopi'. tines lean to his ,right,, have itive slope. - , ;

ave pos.,,,ti t t 'l t h, \
. .. , . .. _ .

In the Process pt determining the slope of a line by dividing the rise..,.' ' ..: _
by the run, ''students frequentry fogget that if you count up and ten count

oier'tothe left the slope 'iegative. Knowing thitt if...the line leans to,--r,- -- ., .

his left the slope is riegeitive proviaes a means 'for, 6.beck;kng against this-
1

':possible` error:: -*



teSsOn 1..A.
.. ..

ckiPi 0'
graph of try. function of the form f ; x --)i'Mc 4'1), the constant

. -........, ,.,
, ,..

h" Xi the y-coordinate of the point where the line intersects the Y-axis.,

-This is.,the. y-intercept. Now, given the graph of some function, the student

can find tiie-' ,sloP' and-the,,y4ntercept and thus dete,rmiUe, the function,,

because: .4` tx)-44iiiniic*-41:0E-i#exiePt) 4 .,.

l'AlsO, iven a function of ,the form f lx -+mx + b , the student now
, -, , ,, , .,

can easily drawits graph by: first ,plotting the porint whose y- coordinate is b

and ,tnCn use tha slope, m , , to plot a second point that. lies on the line.

-- Since two points, ciatexsica a 14ne h4 ppw can' draw the graph without making a
. .,

table of mints, and .54.431.tta for the function-.
o,



11.'age 18 -3
'

5:126 rise for x2 i s 3
. ,

The, inn, tor.- A 'IS' 1.

the slots Of - is 3 .

. crosses -the 'Yrazi

'The y- coordinate of

The rzintereePt of,

dlaas custhibil Page

3,7 s=int6rtot,si).; 4.1:: 4s

il,interd'SPt

st-intercept of1.t3

y-intercept .4 is g*
44-

y-intercept of is. 3

a. at a Point With noordinatei

this point is 2

A is 0

18-.TC-3a

(o)g)

(a) , 3

(a) Yes

(O: IV':
'yen

A'

M:10,,,*
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x

-2

4 4x

X

6

3

-6

(b$ Tise slope is 'IP and the y-intereept is 2
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c ,..- .. z .
In this lesson,. we draw the studeptIs attention to the fatt that if

.. coordinidte; of a pal.nt in the, coordinate. ;Slum are .(x,y) then the y-coordi-

nate is determined by the output .of some function. That is, y = mx + b ,

where mx tb. is the output of the function _f : x --)mx + b .

What we want the. student to, see is.that any function of the to
4 ,

f --)mx + can b4 written as an equation of the form y mx + b
4'

,.
Class Discussion -,Page

1. x -is the input.
ti

2. 3x* 2 is the output.

.3 r, is the output axis.

Y .11

Exercise le
P fw

7

1. (a)`

.....-

(b) :,1.: P
.*

,

( 0) f :X 42 X + 1
. ,,,..

-,--
(d) .1 = 5' 4' i

: - -

,.. .
1. ., .

V

= x 3

`

r



(c)

_5*
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. 4 , *81634611.1.84. - t" s'

.. . . .IP ..
.S.*". Ait ' .a, , Is ' , ,

0"
re In Chdpt"er.47,, pau.altl9ns,, studOrats learned that!ecrum.tions of the',fovn

. t. . ) '0 ,^. .
= cx d auld ba tolVeterY grapbinthe fino6tioll for ea,ch`bide of

IC

* .,,the-.icittation anclkiidingthe input ";(-10oritinate) pf the ,point of intersection. ,
,.

, ; Tilis.was thO' *),...114......number in the Solution set. for a linear erluat.ion with One I
l . t 0 I' it 2 .

. , .I

variable, 1x , .
.144. to
' the 'tont.

Pai

t, equatiolL = 3x + )1. "thee foll,Pwini; pairs are all solutions: <1;7)

4

SealUM: however, y6u will; have` to make it clear that equations
y" = fox + b have two variables. and. thus have many isolaions. In

. . .

ro of, any Ibint. 'on the line is a solutioii ifor.`tlie
. . .

f.4

12)1.0 CC0 ,..0;4) .
4

On the °tir handif we have the equations of
c
two lines that intersect,

pair

interseht ,at
equations is

of coordinates of, the
of equations For, y

(4,5)., and the only

<4..513!6

I.
,

e

I, oi
06.

v."
11

e.

. s

...

4,4

,point, 9f intersectrok I,s the (ally soltition
= 2x44; 3 and y 4 x + 7 , th'e lines
fral.P "that is a solution fon" both of the .... . . 4.. .

.' Class Discustion.- Pag 18-5
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(i):, 3,

(e) 2

(a) y = .3 x -2

an = 34 3 + -2

=, 4 # -2

2 =

(el Yes,* (3,2)

(f) Y + 3

.1
2 = T 3.4- 3

2 = 1 + 3

0 .

is a solution of y =
3
x+ 2.

2 = 2

(g) Yes, (3,2) is a solution of y

2

= xTi
t.

th) s, (3,2) is the only solution of the Liar of equations

-
Y = 2 anU y = 31x + 3

1111111111111M111111021111111111

1111111111111MINIIIIII
1111111111011111MIESTI
1111111111111/Allillm

1111111ENIMMIN

111&1111111111P1111111111111111

11111111111111111111L1111111111
1111111111111111111LINUMNIN
1111111111EININIMILIINI1111

220



(a)''.(1)3)

(b): = 3x + 9 and y = x + 4
=-3 1 3 = 1 + 4

3 = 3 3 = 3

(c) Yes, (1,3) is the only solution of the pair of equations

Y = 3x + 0 and 'y = x + .

Exercises - Page 18-5c.

1. (a) Y

0

lx 7
2

X

So1ution:

(b) y = 3x +

(211)

and
1

Y = 7 x + 07

1 = 3 2 + 7 1=
2

2+ 0

-1 = 1+ -7 7----- 1 = ,].

1 = 1

221

(1.4'



oY,

4

2. (a) Z

Solution: (2,0)

(b) y = x + 3 and y = 2x + 4

0 = 2 + -3 0 =-2 2 + 4
.

0 = 3 + 3 0 = +

0 = 0 0 = 0

6,

Lesson 18-6.

$

The success of this lesson is dependent upon the students actively

participating in the class discussions. Be sure that the-students trace the

coordinate axes as carefully as possible.

The result of the class discussions should convi e the student that if

4

1
m
1

m
2

= 1

then the two lines are perpendicular, and if tu.d lines are perpendidular then

.m
1

m
2

= 1 .

-A.

222



Class Discussion - Page 18-6a.

3. (a)

(b)

(c)

(d)

Yes

1

1
-4 =

4. (a) Yes

(b) 1
3

(c) 3

1
(d)

3
3 = 1

(e) Yes

5. (a) Yes

(b)

(c) 2

(d) 2 = 1

Yes

6. (a) 1

(b)

(c) 1 1 = 1

(d) Yes

7. (a) 3

(

(c) 31

(d) Yes

(e) y
1

=
3

x + 2

223
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ti

(1') Y

Li

x C

y

£2
X

0

,(g) Yes

8. (a)

(e)

r'.(c1)' y = x + -1

9. (a) 1

,(b) 1

(c)

Y = -x 4- 5

Page 18-6e:

Any line of the form y = c 'has a rite of 0 .

The line x = 3 is a vertical line.

x = 3 is perpendicula4 to y = 2 .

There is.no number such that x 0 =

224
c)

'



'Exercise; - Page 18-6f.

4

1. = 5x 7

y = --E x + 2

y=3x+o

y = -4x -

3 1
Y = x -

1.

2. (a) The slope is '5

(b)

(c)

(d)

1

5

-1
.5

Y =
-1
5

3y = 7 x + -7

4. :y =ix+

15 Y =
5

xr+,14

Lesson 18-7.

+ 10

114

Classpscussion - Page/

, '. .1,
1.' (a) y = v x + '(/

0 ,
1

f

(b) Y + 2

(b) y = 5,x - 14

(d) y = 4x -

-3 2
(e) y = x + -5

8
(a)

5 x
-7

(c) Y=
-7

3 x -2

ror

I e' 225
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x 1

Med

2
z
2

X

1
=

(g,)
1,

(h) Yes

b

4

Exercises - Page 18-7a.

1. Y = 3x - 2 II (c) Y = 3x + 0

y + II (a) y x - 12

y = 17x + 6 W y = 17x - 20

y =
1
x - 7 II (b) y = rX. 4' I

+ -H (d) y= 5X -7

2
2. y =

5
+ 8

3 y = 7x + 5



4. y = /P-1-
2

18-Tc-8

Lesson 18 -8.

The absolute value of a number is its distance from the origin on the k

/ number line, regardless of direction. This is one of the ideas we would like ,

the student to understand. When the student sees 1-31 we would like him

to think How far from zero is 3 ?". Since distance cannot be negative,

the obvious answer is "3" . With this understanding the student should see

that if a and b are coordinates of two points on the number line, then

)a - bl = lb - al .

It is important that the students realize that they:always do the arithmetic

inside the vertical bars first, befor9king the absolute N-alue. For ixamp1s,
a. r

- 51 . 1-4 + -51
R',00'11 0

rl
4).

Class Discussion - Page 18-8a.

1.
2

'(f) 3

(b) 2 (g) 1

(c) (h)

(d) 5 ,(1) 4

(e) 3 (3) 4

2. (a) 8 (f) 6

(b) 7 (g) 4

(c) 9 (h) 5

(d) 2 (1) 5

(e) 2

to,

a

227



\ ft,
_ .

"' tXeZCiSeS

;a) 8

(c)

C

Page 11e-8d.

' (0 21
it

,(916 13

(a) '4'

(b) '2
. u

. (.c) 31.

(i01):

2.
.(e) .8

.

A,

ti

k
Cf')' 173

(g) A

(h) 4'
4

,4

(J) 4

e 18;*-9

tt
,

11`

B

N

I

(b) 10

'

pesson"18.79",

Finding the .e ordinIte,of t e Mi

is `simply 4'maiter9f.TiNding t,e aye

b /are coordinate f'POints' oh the n

the midpoint:7
i'

Since in tie previous lesson st

..-,.,

:

.-7:

0
of a number, which is always positi

-

47

c- -"r .talking_now about the coo'rdina'te of
.

s,

-,

-.,-....*either positive= or negative. /
i

4'

a

,

A '

d 11 of a
,

segthent on the number liner

r ge of two nuthbers. mug,, if a and
+ b

ber line then
a

2
----- :is the coordinate

4.

.

JI

dents were working with the absolute value/

e, you should wain your students -that we are

e koint and that the coordinate can be

p
28

I



. .

ClassDiscussion - ?age 18-9.

2.

1.

(b)

5

2

(c) 8

(d) 10
2

_

= 5.

(a) 4

..(b). 6

(c) 2

-6 +-2 -8
22

#

( 3.

( b

(c)
P

(.0
'

6 + 8, 2
22

.
4. (a) -2

.(b) 7

(c) 2
2 2

= 2 a.

a 4- bm
2

1

IF

,

18-TC-9a pL:



EXercises

1. '(a)

/1
kb/

(c)

- Page

*

18 -9b.

2; or

2 ,

= ,or

-7
= or

2

4

1.

- 1
3 2-

(d)

(e)

=

2
.

184c-10

1

2 4

82

=

-8 +1
2

=
,

2

t

0 +-
2. (a) m - 2

12
(b)

+ -4

2.

16

2

12 + 18
(c) m =

2

30
2

=15

Lesson 18-10. I

(a) m

=!=2-
, 2 ,

7 -41

(e) m =
-7

2

+ 16

(f)

/'

= -4 1.
2

-7 + -16
7 2

2

= 11

2'

Ideally, wg would like the student-to be able to find the distance

between any t points which, lie on a line parallel to t

the'asdlute v lue of the differe ce of the x-coordinate

to find the d stance between an two points which lie ori

the Y-axis b finding the absolute value of the diffe

11
namre praCtical sense, is possible that t concepts may

beyond the c slits of your stud ts. If this is th case, allow your
0

students/ find thes distances by ounting.

,,"'
,) In tie Exercises,. Problems 2 d 3 do not have accompanyihg coordinate

p, es. If your students have di ficulty with thi problem they ry y plot

th 'points, draw the segments, and then find the 1 ngths.

e X-axis by finding

, or to be able

a line parallel

of the y-coo n tes.

250

H.
t=



Class -Discussion - Page 18-10a.

1.. (a). (4,7Y*

;.

(b) (4;2)

(c) 5

(d) YeS

(e) Yes

(f), 5

2. '(a)

(b) (5,14)

(c) 7
.

(d) Yes

(e) Yes
0.

(f) 7

Exercises - Page 18-10d.

-

1., (a) 9

(b) 3

(c) 9

id) 7

.(e) 8:

(f1) 4

(g) 6

2. 15 -31 i5 31

181

=8

. 11 -5- 1-5 + -61

. rill

1T ,

or

or

13 51 = J3 51

1-81

=8

16 = -51 =_16
1

hal //

=

231

(N6



Lesson 1841.

.
k

41
c4A

ir 18)TC-11

Again, if,students are not able-to-aandle' and 13,2 --
I

let them find the lengths
.
of the ides o the triangles s

You will probably 'need to review rather thoroughly the Pythagorean

Property before assigning the exercises.

Class Discussion - Page 18-11.

1-7 (Construction)

3. No

6 Yes

4
7. (1,3)

'8., a rig triangle

9 (a0
(b)' 16

(c) 3

(a) 9
---

(e) 16 + 9 = 25

f 5,

O's"

Y

A

-
'0

"t4

-'

'

%. /.

. ;

I



14eroiges - P'age 1.

,

16

/

A.

6

A

.

I

Length

Length of BP is 1:2 -"II = 1:2'4- -11 = f-31 or 3

I

MO E -

MMAIMEHMEMEMNIMM-Emig' MOM MEM
MNMEM MIMMIEWMAIMENI

OMEM MOMIMMOIE-MM'
MOM_III EMMENMI =MEM 10
MEMEMM0 M
IEEE

MEOMIMIERNM
DEM MEEME

MI OMMOMUMMN
OMMEMMINWEM ,EMMEMMMIME

EMI
ME

WM MEMAIMO:=BEMS ME

of
.

r2

/
1P-TC-11a

Iy

Length of 5

9

=

=

4

4

G

.

t.



2.

Pr

4

A

-40
C

P B

18-TC-11b

k
f

Length of 1) = 13 - 31 = 13 + 31 161 or 6

Length of BP = 4 - 41 = 1-4 + -41 = .181 or 8

Length of AB = /62 + 82

= 136 + 64

YY

4

= 10

4

.5
J

s

2313

,
1

0

,,

(1,':.$-9



I

c.

3.

p

Y

A

0

X

P B

r

Length of AY = 17 - -51 = 17 + 51 = N21 or 12

Length of FP = 1-6 - -11 16 + 11 = 151 or

Length of AB = 122 -1-52

i144 + 25

235

5

18-TC-11c

Ip



4 . Y

-V

A

44
0

11.

X

P B

Length of ZS - 21 Jh + 21 = 161

Length of ET = 13 - 61 = 3+61 = r31

Length of AB = 474.7

= 136 + 9

175 or 3

23r,

or 6
or 3

18-Tc- lid



5. SUPER BRAINBOWTER.

Length of

Length of

Length of

I

AP 'Y2 1 Y1'

'_Ix2 ^x11

AB
i(1x2 x112 1Y2 Y1121

Mk.

18-TC-ale

el



Pre-Test Exercises

1. (a) 2

(b)

(C) 2

2. (a) right

(b)' left

3. (a).22

.(b)

(a) 4

(b) 3

5 (a) 3

lb) 5

4

Page 184-1.

(a) f!s: x-) 3x +5

r

3--

2M3

?



7. (a)

(b) 5

(c) f : x

(1:1) .31 =

8.

-43
2

x +

x + 5

5

7

0

X
OW-

=3x +2

.41
0

x

The solution in ( 1 5

2,39

41,

.7

18-TC- P-2



.() 4

(b)

y =;1- x +6

kl. y =
3

x

12. (a)'

+ 9.

ti (b) .11°1

9

4

.

V

,

(c) 13 1-141

=.

(a) - lol = 1:5 +

-1511.

3,,
15. (a) Length of AB =

,
+ 51

1

(b) 1,ength,o'f Ca I7 +
.1111

= 11

)

16. Length of AB =

4.

or

.Or

=

I '

- = r5 + -41 I.

-; 1,91

1-h 71 = 1-4 +.:71
nal

+ V 212 = 1-312 + 114././

I32' 4' 42

="19 4* 16 )4'

:2F

c-

41



,Test - Page,18-T-1:

1. (a) 3..

(b) 1

(c) 3

2. (a) poiltive

(b) negative

A

3. , (a)

'(b)

3

6.

,

MINIM= MIIIMININN

1111111111111111111 111/1111111111111111111

11111101111FAIIIMMIIE
111111111111011121111111111111111111111

11101111.mmummaimennummummiimmtemmomommmommumumm

f :,x 4 2x + ;13

2h3

\.
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